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PREFACE 


This manual is intended for users whose installations are 
configured with the following asynchronous devices: 


e Medel 550 video display unit (VDU) 
e Model 1100 VDU 

® Carousel 300 

e@ Model 1200 VDU 

e Models 1250/1251 VDUs 

e Sigma 10 terminal 

e Remote line printer 


® Graphic display terminals 


The reader should be familiar with the OS/32 basic data 
communications subsystem. 


Chapter 1 defines asynchronous device support on a device 
independent level and a device dependent level. Chapter 2 
discusses the hardware, scftware, and configuration procedures 
required for the terminal managers andthe asynchronous line 
driver. Chapter 3 describes the asynchronous line driver that 
interfaces the communications adapter with the user program and 
allows the use of protocols not supported by a terminal manager, 
special buffering techniques, and data or command chaining. 
Chapter 4 describes the Teletype (TTY)/VDU terminal manager. 
Chapter 5 describes the features of the Models 1200/1250/1251 
Editing VDU Terminal Managers, including multidrop, light pen, 
and downline load support. 


This manual replaces $29-542 and provides device statements for 
the Sigma 10, Models 12£9/1251 VDUs and the Perkin-Elmer remote 
line printer. It also adds information on the support of the 
current loop communications multiplexor (CLCM) and outlines the 
additional features supported by the terminal manager for use on 
the Models 1250/1251 VDUs. This manual pertains to the OS/32 6.0 
software release and higher. 
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The following publications can be used in conjunction with this 
Manuals: 
PUBLICATION 

MANUAL TITLE NUMBER 
M4U7-102 Programmable Asynchronous Single Line 
Adapter (PASLA) Maintenance Manual 29-301 
Perkin-Elmer Carousel 390 Programming Manual 29-462 
CS/32 Basic Data Communications Reference 
Manual 29-541 
Model 1200 Terminal Installation and 
Programming Manual 29-631 
Current Loop Communications Multiplexor 
Programming Manual 29-732 
M47-100/101 Programmable Asynchronous Line 
System (PALS) Maintenance Manual 29-276 
OS/32 System Macro Library Reference Manual 48-006 
Modeis 1250/1251 Visual Display Units (VDU) 
Terminal Configuration User Guide 48-022 
OS/32 System Generaticn (Sysgen) Reference 
Manual 48-037 
OS/32 Supervisor Call (SVC) Reference Manual 48-038 
0OS/32 Application Level Programmer Reference 
Manual 48-039 
OS/32 System Level Programmer Reference Manual 48-040 
32-8it Systems User Documentation Summary 50-003 


Models 1250/1251 VDUs User's Manual 
For further information on the contents of all 
32-bit manuals, see the 32-Bit Systems User 
Summary. 
viii 
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CHAPTER 1 
GENERAL INFORMATION 


1.1 INTRODUCTION 


This reference manual describes asynchronous support of remote 
data terminals Or computers via the OS/32 communications 
subsystem. The communicaticns subsystem supports asynchronous 
devices on two levels: 


e Device independent (or device transparent) level 


e Device dependent (or device sensitive) level 


Device independent level of access is achieved by issuing 
supervisor call 1 (SVC 1) to a terminal manager. This can be 
done by a user READ or WRITE macro. A terminal manager contains 
the logic to initiate, maintain, and terminate transmissions to 
a logical device called a terminal. The terminal manager calls 
the asynchronous line driver, which controls the data adapter 
interface and transfers data over a communication line. Two 
terminal managers are described in this manual: 


e Teletype (TTY)/Video Display Unit (VDU) Terminal Manager 
e Perkin-Elmer Models 1200/1250/1251 Editing V DU Terminal 


Managers 


Device dependent level of access is achieved by a communication 
user task (u-task) directly accessing the same asynchronous line 
driver via SVC 15. This line driver is described in Chapter 3 of 
this manual. 
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CHAPTER 2 
HARDWARE AND SOFTWARE CONFIGURATION PROCEDURES 


2-1 HARDWARE 


This section presents the asynchronous devices supported by the 
data communications subsystem. Figure 271 shows the 
interrelationships of the software and hardware associated with 
asynchronous communications. 
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| Device { 
| independent | 
| task | 


| SVC 4 | 


| Asynchronous 
{ terminal 


SVC 1 
Assembly 
language 
FORTRAN 
COBOL 


| Device | 


| task | 


| svc 15 | 


anew awe = ek ee 


| manager 

| Asynchronous | | Support | 
| line fe module { 
| driver | ] subroutines | 
| Adapter | 

| PALS PS en lc ea 
| PASLA | Null | Asynchronous | 
i. 2-Line mux-. | modem if RS232C or: | 
| 8-line mux | cable | current loop| 


CLCM -. a | terminal jf 


| WE | 
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J) or equiv | 


| WE | 
|} 103 modem | 
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| Asynchronous | 
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{ terminal | 


SVC 15 
Assembly language 
task 


Figure 2-1 Functional Relationships of Device Dependent 
and Device Independent Asynchronous Support 
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2-1-1 Data Set Adapters 


As shown in Figure 2-1, the first hardware device to respond to 
an S¥C 1 or SVC 15 coming through the asynchronous line driver is 
one of the five data set adapters listed in Table 2-1. 


TABLE 2-1 ASYNCHRONOUS ADAPTERS 


PRODUCT | DEVICE | 


| DEVICE | NUMBER | CODE | 
| See SSSR SS SS Se SS SS SS SS TSS SS SSS SSSA SS SS SSS SS SS SSS SSS SS SSS SSS SSS | 
| Programmable asynchronous line system | M47-102 | 144 | 
| (PALS) | | | 
| | | | 
{| Programmable asynchronous single line |{ M47-100 | 144 | 
{ adapter (PASLA) | | | 
| | | 
| Two-line communications multiplexor | M47-104 | 144 | 
{| (2-Line mux) | | | 
| | | | 
| Eight-line communications multiplexor | M47-105 | 144 | 
{| (8-Line mux) | | | 
| | | | 
| Current loop communications multi- } “47-110 [| 144 { 
| | | | 


plexor (CLCM) 
NOTE 
PALS cannot be used with the Perkin-Elmer 
3200 Series processors, only with the 
Model 7/32 or 8/32 processor. 
2-1-2 Strapping Options 
Strapping options must be taken into account when performing 


system generation (sysgen). The PASLA and the PALS provide the 
following strapping options: 


@e Baud Rates: 


- PASLA: 75 to 9600 


- PALS: 75, 110, 134.49, 150, 300, 600, 1200, 1800 
(others available on special request) 
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PASLA has two clocks, and PALS has four clocks. The user 
selects the rate at which data is transmitted to and from the 
terminal. For details on how to strap baud rates to the 
clocks, see the Programmable Asynchronous Line System (PALS) 
Maintenance Manual or the Programmable Asynchronous Single 
Line Adapter (PASLA) Maintenance Manual. 


e Pata set ready These can be strapped so that they 


appear in a constant ready state to the 
e Clear-to-send CPU. When connecting a terminal to a 
modem via a null modem cable, these 

e Carrier options are normally disabled. 
@e Full duplex (4-Wire). This allows the user to transmit 
messages in two directions simultaneously. Full-~duplex 


transmission also allows echoplex oreration in dumb terminals. 
Most local applications (cable connected) and all Western 
Electric 103 modem applications should be strapped 4-wire, and 
the sysgen statement for that device must indicate 4-wire. 


e Half duplex (2-Wire). This is used for alternate send and 
receive mode when echoplexing is not required. 


e Hardware address. This provides the program with the number 
of the communications line leading to a given hardware device. 
When strapped 4-wire, the sysgen statement for that device 
must specify the even hardware address. 


The 2-line and &8-line multiplexors provide the following 
strapping options: 


e Baud rates: 50 to 19,200 baud with these strap/clock 
combinations: 


SET 1 SET2 SET3 SET4 
CLOCK A 59 715 150 300 
CLOCK B 110 134.5 609 1200 
CLOCK C 1800 2000 4800 7200 
CLOCK D 2400 3600 9600 19200 
e The strapping options for data-set-ready, clear-to-send, 


carrier, full duplex, half duplex, hardware address, and ring 
are similar to PALS/PASLA. 


The CLCM board is normally strapped for 150/600/4,800/9,600 baud 
rate operatione By modifying the board from the standard factory 
design, five alternative baud groupings are possible. 
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Each of the eight lines of the CLC’ can be operated at one of 16 
rossible baud rates as follows: 50, 75, 110, 134.5, 150, “36, 
600, 1,200, 1,800, 2,009, 2,400, 3,600, 4,800, 7,200, 9,69%, or 
19,200. AR 44-bit code selects the baud rate for each line. Two 
bits of the code are programmable, allowing the selection of 1 of 
4 baud rates. The remaining two bits are switch selectable, 
providing four subsets of 4 baud rates each. 


es 


2e1-3 Terminals 


RS232C or CLCM compatible devices supported are: 


TERMINAL DEVICE CODE 

Nonediting video display unit (VDU) 

(Models 550 and 1100) 147 
Teletype (TTY) Keyboard/Printer 

(Carosuel 300) 147 
Model 1200 Editing VDU 156 
Models 1250/1251 Point-to-Point 157 | 

or Multidrop 

Graphic Display Terminals 158 
Sigma 10 Terminal 146 | 
Remote Line Printer 145 | 


2e12-4 Modems 
The only modens that should be used to interface the asynchronous 
devices to the software described in this manual are: 
Western Electric 103A, 103J, 113D, or equivalent modem 
(4Y-wire switched or leased) 
Null Modem, M46-106 (cable for direct connection) 


The following options should be selected when a 103J or 113D is 
used: 


e Receive space disconnect NO 

e Send space disconnect NO 

e Loss~of-carrier disconnect NO 

e CC indication EARLY 

e® cCB and CF indications SEPARATE 
e CC indication on analog loop ON 
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SS oa 


e Failsafe state of CN circuit OFF 
e Automatic answer YES 


e Common grounds YES 


201-5 Cables 


A cable is supplied with the PASLA to connect it to the 
convenience panel of a Perkin-Elmer system cabinet. This cable 
is Perkin-Elmer Part Number 17-197. 


An optional null modem cable, Perkin-Elmer Part Number 17-197, is 
used to connect the convenience panel with the PASLA 77-inch 
interface and the following video display units: 


@e Low-end VEU (115V/60HZ) 
e Low-end VDU (240V/50HZz) 


@e Alphanumeric VDU 


The typical length of the null modem cable is 50 feet. It has 
some unusual characteristics; e.eg.e, some wires loop back, which 
sometimes require that it be modified for terminals other than 
those cited previously. 


A 2-line mux has one 17-463 ribbon cable connected between the 
connector at the edge of the board and the cable entry panel. An 
8-line mux can have up to four 17-463 ribbon cables connected 
between the four connectors at the edge of the board and the 
cable entry panel. 


An optional cable, Perkin-Elmer Part Number 17-O50FO02R02 (Product 
Number M10-054), is used to connect one communications line from 
the I/O convenience panel to a modem. 


Up to two 17-522 ribbon cables can be used to connect the CLCM to 
the processor entry panel. To connect the processor entry panel 
to the current loop adapter, select from the list below one cable 
that meets the required length. 


PART NUMBER LENGTH 
17=535. F017 30-48m (100°) 
172535. -FO2 76.20m (250') 
ti S93): 03 152.-40m (500') 
17-535 FO4 304.80m (1,000%) 
17-535: F05 762-00m (2,500') 
17=535 £06 1,524.00m (5,000°) 
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When using the Models 1250/1251 Terminal Managers to support the 
Models 1250/1251 VDUs in a multidrop environment, Perkin-Elmer 
recommends that the Spectron MIS-3400 modem splitter be used to 
connect the 1250 terminals to the software. Figure 2-2 
designates which segments of the MIS-3400 must be strapped to 
provide compatibility with the terminal manager. 
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Figure 2-2 Spectron MIS-3400 Strapping for Models 
1250/1251 Video Display Units (VDU) 
Multidrop Configuration 


2-1-6 DMA I/O Subsystem (DIOS) 


The Perkin-Elmer DMA I/0 Subsystem can be used with an 
asynchronous7 system. This provides a significant gain for 
processor bandwidth. For Models 1200 and 1250/1251 =VDUs, DIOS 
microcode contains subroutines to process special read/write 
characterse 


2.2 SOFTWARE 


The recommended sysgen procedure for an 0S/32 configured with the 
communications subsystem is found in the O0S/32 System Generation 
(SYSGEN) Reference Manual. 
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The device statements for asynchronous devices are given on the 


following pages. 


They must be specified as presented; no default 


is provided for the extended basic data communications options. 


2e2-1 Conversational VDU/TTY 


The VDU/TTY sysgen device statement format is: 


1 dnem: adr,147,,Xxdcod,lrecl,Xrdcl,Xwtcl, pdseql 


Wheres 


dnem 
adr 


dcod 


Xxdcod 


lrecl 


Xrdcl 


Xwtcl 


dnem is the device mnemonic. 
is the device address. 


specifies the device code; 147 is the device 
code for conversational TTY/VDU. 


specifies the basic data communications 
extended device code. This value can _ be 
specified in either decimal or hexadecimal. 
If using hexadecimal, precede the numeric 
value with an X. See Table 2-2 for ta 
description of options. 


specifies terminal logical record length. 
Normally this length is the number of 
characters that can be printed on each line. 
See Table 2-3 for a list of common terminal 
logical record lengths. 


specifies activated read control characters. 
Changing this value permits the user to 
specify which special characters may be used 
to terminate a line, as a line delete, or as 
a backspace. This value may be specified in 
either decimal or hexadecimal. If using 
hexadecimal, precede the number with an kX. 
See Table 2-4 for a description of options. 


specifies activated write control characters. 
Changing this value permits the user to halt 
write on certain special characters, activate 
the carousel buffer overload protocol, or use 
an ESC character Similar to a break. 
Normally, no halt characters are activated. 
Specify the carousel buffer overload protocol 
whenever a Carousel 300 series terminal is 
used. This value can be specified in either 
decimal or hexadecimal. see Table 2-4 for a 
description of options. 
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pdseql 


specifies the length of the pad Sequence 
appended to all conversational reads and 
writes. This value can range from 0 to 15. 
Normally, it should be set to 2 (LF, CR) for 
a VDU, or 3 (LF, CR, CR) for a TTY. For 
certain TTY devices, specify a larger pad 
count to allow adequate time for carriage 
return. 


TABLE 2-2 EXTENDED DEVICE CODES 
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automatic connect if an SVC1 
read/write request is issued 


| HEX MASK | | 
| BIT { (DECIMAL VALUE) | MEANING j 
| fa ee 2 2 | 
| 0 | 8000 | Master/slave bit (processor- | 
{ | | to-processor link only) | 
| | | | 
| {| 8000 (32768) | Indicates that this end of | 
| | | processor-to-processor link | 
| | | is master | 
| | | | 
{ | 0000 (0) | Indicates that this end of | 
| | | processor-to-processor link | 
| | | ais slave l 
| | | 
) 4=3 { 7000 | Reserved - must be zero | 
| | | | 
{ 4-5 } OCOO | Line configuration bits | 
| | | | 
| ! 0800 (2048) | Automatic dial-in or manual | 
| | |} dial-out | 
| | | 
| } 04800 (1024) {| Leased line | 
| | | | 
| | 0000 (0) | Directly connected (null | 
| | | modem cable) | 
| | | | 
| 6-7 | 0300 | Line protocol bits i 
| | | | 
| {| 0300 (768) | Half duplex 2-wire | 
| | | | 
| } 0200 (512) {} Simplex write * | 
| | | | 
{ } 0100 (256) | Simplex read * | 
| | | | 
| { 90000 (0) | Half duplex 4-wire * | 
| | | | 
| 8 { 0080 | Explicit Connect Request bit | 
| | | | 
| { 0000 } Indicates system will do an | 
| | | | 
| | | 


TABLE 2-2 EXTENDED DEVICE CODES (Continued) 


Models 1200 and 1250/1251. 
Must be zero for all other 
devices. 


| | HEX MASK 

| BIT | (DECIMAL VALUE) | MEANING 

| | | to a line that is not con- 
| | | nected. Status returned is 
| | | 8225. 

| | | 

| | |] If the line is disconnected 
| | | during read/write request, 

| | | AOXX status is retucned. 

| | | Next read/write issued will 
| | | cause system to automatic- 
| | | ally connect the line. 

| | | 

| } 0080 | Indicates system will return 
| | } error A018 if SVC1 read/ 

| | | write request is issued to a 
| | | line that is not connected. 
| | | 

{| 9 { 0040 | Reserved - must be zero 

| | | | 

} 10-11 | 0030 | Clock bits (PALS/PASLA only) 
| | | 

| | 0030 (48) | Clock D 

| | 

| {| 0020 (32) } Clock C 

| | | 

| | 0010 (16) | Clock B 

{ | | 

| } 0000 (0) | Clock A 

| | { 

J} 12-15 | OOOF | Default option index for 

| | | 

| | | 

| | | 


* Requires adapter-strarped full duplex 
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TABLE 2-3 COMMON TERMINAL LOGICAL 
RECORD LENGTHS 


{ | LOGICAL | 
| TERMINAL | RECORD LENGTH | 
{ Model 550/550B | 80 | 
| | | 
| Model 1100 VDU | 80 l 
| | | 
| Model 1200 VDU | 80 { 
| | | 
} Models 1260/1251 | 80 | { 
| VDUs | | 
| | | 
| Carousel | 128 | 
| | 
| M33 TTY | 72 | 
| | | 
| M35 TTY | 80 | 
| | | 
| Sigma 10 terminal | 73 | 
| | | 
| Remote line } 132 | 
| | | 
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TABLE 2-4 SPECIAL ASYNCHRONOUS CHARACTERS 
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line delete on Line Delete 


character 


| | | | { READ | WRITE { 
| TYPE | CHARACTER | ASCITI ' MEANING {| MASK {| MASK | 
| Pn rere i rn a a nr a a mr aed | 
{ Termina- | CR |} X°OD'| Carriage Return | X*8000'] X'8000° | 
| tion | | | | | | 
| charac- | ETX |} X°O3*| End of Text } X°4O000"'] X*4000° | 
| ters | | } (CTRL C) | | | 
| | | | | | | 
| | EOT |} X‘O4"'| End of Transmis- | X'2000*]| X*°2000° | 
| | | | sion (CTRL D) | | | 
| | | | | | | 
i | User-defined | | Terminate Read/ | X'0200"] X*'0200' | 
| | | | Write | | | 
| | | | | | | 
| | Any enabled | {| Terminate Read } X°0100° | | 
| | | { | | | 
| | : | | | 


48-047 FOO ROO 2-11 


TABLE 2-4 SPECIAL ASYNCHRONOUS CHARACTERS (Continued) 
| { | | READ | WRITE | 
| TYPE {| CHARACTER {| ASCII | MEANING | MASK | MAS { 
| SSS SS SE SS SS SS S08 8 ES SS ES EE EE OE 8 a a ea cre re ee ee een coos cee rm cee caoeme Gms aes ocean ‘coe Gees Some een Soe eee ee eee Sees ee ae eee eee en ceo oe eee | 
| Backspace] BS | X'O8'| Backspace |} X°'0080° [ { 
| | | (CTRL H) | | | 
| | | | | | | 
| | <-- | X*5SF*| Back Arrow or {| xX*O040' | | 
| | | | Underscore | | | 
| | | | (Shift 0) | | | 
| | | | | | 
| | User Defined] --- | {| X'0010" |{ | 
(ea ic a areca a a ads ee | 
| Line | # {| 23 | Number sign | X°0108° | | 
| Delete | | | | | | 
| | | | | { | 
| | User Defined | | | X¥°0102° | | 
| | | | | | 
| | NAK or | 15 | NAK (CTRL-U) 1 X¥°0101° | | 
| | CAN | 18 | CANCEL (CTRI-X) | X'0101° | | 
| aco’; idk tutu nl nit“ as eee a es ca ib sem ete em,“ fc sce: tw ca “Se cee sem es sn ch emi Cease Gas alban | shes “me ci ici gus us im) inh Sb cd cn emit vie cms | 
{| Control | DCi, DC2 | 11,12] Carousel/Printer | } X*O400° | 
| | | (START) | | | 
| {! DC3, DCY4 | 13,14] Buffer Controls | |} X°0400° | 
| { | | (STOP) | | | 
 leaterteaieetebetertateteteteteteetete eee oe ewe nee ee ee Pe ee em eae ea ww ee ee | 
| Break | BREAK | {| Break fulfills | { X'0001° | 
| | | | prepare { { | 
| | | | | | 
| | ESC | X°1B"'] Allow Escape to | } X'0008° | 
| { | | break write | | | 
202-2 Model 1200 Editing VDU 
The Model 1200 Editing VDU sysgen device statement format is: 
1 dnem: adr,156,,Xxdcod,lrecl,,,pdseql 
See Section 2.2.1 for descriptions of the variables in this 
device statement. 
156 specifies device code 156, Model 1200 Editing VDU. 
xdcod specifies the same communications extended 
device code aS a conversational VDU. See 
Table 5-2 for additional Model 1200 VDU 
options. 
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2e2e3 Models 1250/1251 Point-to-Point VDUs 
The Models 1250-1251 Point-to-Point VDUs sysgen device statement 
format is: 

1 dnem: adr,157,,Xxdcod,lrecl,,,dseql 
See Section 2.2.1 for descriptions of the variables in this 
device statement. 
157 specifies device code 157, Models 4250/1251 Point-to-Point 


VDUs. 


Xxdcod specifies the Same communications extended 
device code as a conversational VDU. See 
Table 5-2 for additional Models 1250/1251 VDU 
options. 
2-2-4 Models 1250/1251 Multidrop VDU 
The Models 1250/1251 Multidrop VDU sysgen device statement format 
is: 
1 dnems: adr,158,,Xxdcod,lrecl,,,pdseql 
See Section 2.2.1 for descriptions of the variables in this 
device statement. 
158 specifies device code 1&8, Models 1250/1251 Editing VDUs. 
Xxdcod specifies the same communications extended 
device code as a conversational VDU. See 
Table 5-2 for additional Models 1250/1251 VDU 
options. 
222-5 Supervisor Call 15 (SVC 15) Only Asynchronous Device 
The SVC 15 only asynchronous device sysgen device statement 
format is: 
1 dnem: adr,144,,Xxdcod,,Xrdcl,Xwtcl 
See Section 2.2.1 for descriptions of the variables in this 


device statement. 


144 specifies device code 144, SVC 15 only asynchronous device. 
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2-2-6 Sigma 10 Terminal 


The Sigma 10 Terminal sysgen device statement format is: 
1 dnem: adr,146,,Xxdcod,lrecl,Xrdcl,Xwtcl,pdseql 


See Section 2.2.1 for descriptions of the variables in this 
device statement. 146 specifies device code 146, Sigma 10 
Terminal. 
NOTE 
For local operation of the Signa 10 
Terminal use the following formats: 


1 dnem: adr,146,,,73 


2e2e-/7 Remote Line Printer ~- DCOD 145 


Format: 
1 dnem: adr,145,,Xxdcod,irecl,Xrdcl,Xwtcl,pdseql 


See Section 2.2.1 for descriptions of the variables in this 
device statement. 145 specifies device code 145, Remote Line 
Printer. 

NOTE 


For local operation of the Remote Line 
Printer, use the following format: 


1 dnem: adr,145,,,132 


22-8 Module Specification 


An additional option is available for the module statements. 
This option can be used to request inclusion of a user-assembled 
communications subsystem module. Acceptable formats for the 
module statement now include: 


ITAMsxxx 


where xxx is a unique identifier. Currently supported options 
are ITAM.MO1, the standard communications module, and ITAM.J00 
for a user-~assembled module. 
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CHAPTER 3 
ASYNCHRONOUS LINE DRIVER 


3-1 INTRODUCTION 


This chapter discusses the asynchronous line driver that allows 
users tos 


® access terminals using protocols or codes not supported by a 
terminal manager, 


® use special buffering techniques, ani 


® use data or command chaining to achieve a higher throughput 
rate. 


The reader should be familiar with the basic data communications 
concepts, particularly supervisor call 15 (SVC 15), described in 
the OS/32 Basic Communications Feterence Manual. 


The asynchronous line driver provides an interface between the 
user program and the PALS, PASLA, 2-line mux, 8-line mux, or 
current loop communications mnultiplexor (CLOM) communications 
adapter which, in turn, support the terminals listed in Chapter 
2.e This line driver allows the user to specify the control 
sequences and data necessary to complete a transmission over a 
communications line. 


To transmit or receive data over a communications line with 
RS232C interface leads, the asynchronous Line iriver conmunicates 
with PALS, PASLA, 2-line mux, or 8-line mux. To transmit or 
receive data over a communications line with current loop 
interface leads, the asynchronous line driver communicates with 
CLCM. The driver does not have to be aware of what devices are 
downstream from these adapters. The terminal manager written to 
support the driver, however, must be given the device attributes. 


3.2 ASYNCHRONOUS LINE DRIVER AND SVC 15 


The asynchronous line driver is an SVC 15 line driver: ieee, it 
can be accessed by a user SVC 15 or by the terminal manager. 3VC 
15 access to the line driver provides greater control over 
adapters, devices, and formats than terminal manager access. A 
user task (u-task) makes an I/0 call with the SVC 15 instruction 
and parameter block. See the OS/32 Basic Data Communications 
Reference Manual for a detailed description of this parameter 
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block. Figure 3-1 illustrates the SVC 15 parametec block 
structure. 


2876 

{9(0) {1(1) {2¢2) | 
| Function | lu | Status | 
{ code | | 
pene aa aaa as a a a | 
{4(4) No. of {5(5) | 
| commands | AC(DCW chain) | 
| executed: | | 
ogee meee ne re tyres Phare aa aes cera ee es ee cnea ee | 
18(8) J 10(A) | 
| Length of last read | Length of last write | 
| | 
leer ge om re ee ane eee | 
{12(C) }13(D) | 
{| Data code 1 {f{ A(data area 1) | 
| | | 
Peecee gas sua dek ors adeeb arises ae acai ae ies | 
}16(10) {17¢11) { 
{| Data code 2 | A(data area 2) . | 
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Figure 3-1 Supervisor Call 15 (SVC 15) Parameter Block 


The first byte in the parameter block is a function code provided 
by the u-taska This function code specifies certain options 
applicable to the entire SVC 15.2 Figure 3-2 illustrates these 
options. 


3 = 7 cr Seno EY USERS Poe TE ----4 > eae eye 
| | { | | Reserved | 

Sa ema alaaevetacn ener e S 4 eee! 

Bits: 0 1 2 3 4 ‘i 


Figure 3-2 Function Code Format 
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Fields: 
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HALT I/O 

An 5V¥C 15 call with this bit set specifies 
that the u-task is requesting to halt an I/) 
Operation that is in progress. The program 
status word (PSW) condition code indicates the 
results of the halt I/0 call as follows: 


cc=0 The halt I/O has been accaptei and 
the original call can be considered 
to end with status indicating halt 
I/0. If an error occurred before 
the HALT I/O call, an error status 
will be returned. If the original 
call specified termination traps, a 
trap is generated for the original 
parameter block when the halt goes 
to completion. 


cc=1 The halt I/0 was not accepted 
because the driver was not 
performing any SVC 15 I/9 to the 
logical unit (lu) specified for the 
task at the time of the call. The 
status field is not changed. I/0 
may have terminated normally just 
prior to the halt I/O call. 


COMMAND QUEUE ENTRY ENABLE 

This bit must be set, along with the 
corresponding bit in the iriver command word 
(DCW) and the enabie SVC 15 queue entry bit in 
the task status word (TSW), to allow a trap at 
the start of each DCW execution. 


BUFFER QUEUE ENTRY ENABLE 

This bit must be set, along with the 
corresponding bit in the DCW and the enable 
SVC 15 queue entry bit in the TSW, to allow a 
trap at the start of each buffer use 
associated with the DCW. 


TERMINATION QUEUE ENTRY ENABLE 

This bit must be set, along with the enable 
SVC 15 queue entry bit of the TSW, to allow a 
trap on normal or abnormal completion of the 
SVC 156 A halt I/O call does not generate a 
trap; however, the call being halted does if 
it originally specified termination queue 
entry enable. 


Reserved for future use. 


The second byte is the lu, also provided by the u-task. This 
byte specifies the device assigned for SVC 15 access. 


The next halfword is for the communications subsystem status 


returned from the driver to the u-task. Figure 3-3 shows the SVC 
15 status halfword. 


ane Status bits 


| | | | | | | | | { | Encoded | 
| | | | | | | | | | | termination code | 


Figure 3-3 Supervisor Call 15 (SVC 15) Status Halfword 


STATUS BIT 


(HEX) MEANING DESCRIPIION 
0 (X*8000') Error Set for all error conditions ani 
any termination code greater 
than 2. 
1 ¢€x'4000° ) Busy Driver is still busy with SVC 15 
call. Can be cancellei via halt 
I/0. 
2 (X'2000°) Transfer not This bit is reset after the 
begun first character is receiveli or 
sente 
3 (€X'1000° ) Timeout Set for I/0 timeout. 
& (X*'O800" ) Parity Set on detection 9£ parity 
errors. If the encoded error is 
also parity, the driver 


terminated on the error. 


6 (X'0200') Back space Attempt to back space Over 
error butfer limits using cthained or 
queue) buffers. 


8 (X'0080'° ) Line delete Line delete character detected 


detect in input data. 


Table 3-1 lists the termination codes resulting from a terminated 
SVC 15. These codes occur independently of the status bits 
defined for Figure 3-3. 
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TABLE 3-1 ENCODED ERRORS AND DEFINITIONS 


error 
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| ENCODED | | { 
{} (HEX) | STATU | MEANING | 
| SST SSS SS SSS SSS SS PS SS SS Se SS SSS Se Ee eee ese ner ZZ ZZ ZZ | 
| 00 | No errors | No errors | 
| 02 {| Line delete |} Line delete caused termination | 
| | { during read { 
| 03 | Break on write | Break detected during write | 
| 04 | Break on read | Break detected during read | 
| 05 | Data check | Terminated by data error (sea | 
| | } bits 4 and 5) { 
| 08 } Framing error | Framing or stop-bit error | 
| C9 | Reverse channel | Reverse channel error | 
| OA | Loss of carrier J} Lost carrier on read | 
| OB } CL2S error | Lost clear-to-send on write | 
| OC | Data set not ready | Data set not realy | 
| OD | Device unavailable | Adapter not present | 
| OE | Overflow | Character overflow { 
| OF | Ring {| Ring status ijietected during | 
| | | data transfer | 
| 10 | Buffer overrun-1 | Busy and/or done bits in | 
| | { chained buffers bai; nay | 
| | | indicate priority too low | 
| 11 | NCE overflow {| Number of commands executed | 
{ | | greater than 255 | 
{ 12 | Task queue 2rror | Task queue full, invalid, or | 
| | | nonexistent | 
| 13 | Buffer overrun-2 | Buffer-managemant-routine error; | 
| | | may indicate priority too low | 
| 14 {| Timeout | Timeout | 
| 15 } Halt I/0 | Halt I/0 request aborted I/) | 
| 18 | ITilegal command | Command or modifier not valid; | 
| | | @.9e, switched line not | 
{ | | connected | 
| 19 | Memory fault-1 | Memory fault in referencing | 
| { | data l 
| 1A {| Memory fault-2 | Memory fault in referencing | 
[ | j buffer | 
| 1B | Illegal lu { Logical unit illegal (not SVC | 
| | | 15 or not assigned) | 
| 1C |} Illogical status | Device status not valid; might | 
| | | be hardware problem | 
| 1D | Power fail | Power failure occurred iuring | 
| | | 70 r 
| 1E } Illegal condition | Illegal software condition | 
| | | detected; might be caused by| 
| | { user-written drivers | 
{ 1F | Tilegal | Attempt to use a nonexistent | 
| {| translation table | translation table | 
| 23 | Queue empty {| Queuved-buffer list empty | 
| 24 } Queue overflow | Queuved-buffer list overflow | 
| 27 { DIOS error {| DMA I/O system (DIOS) hardware | 
| | | 
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Byte 4 indicates the number of commands executed. This 
information, returned by the driver to the u-task, consists of 
the number of DCWs fetched and executed (not necessarily error 
free). 


The next three bytes, provided by the u-task, must contain the 
address of the first halfword of the user DCW chain. A DCW chain 
consists of consecutive driver command halfwords with their 
respective chain option bits set. DCWs are halfwords, each of 
which specify to the driver a particular functional operation to 
be performed, such as read or write. They also specify certain 
options applicable for the duration of the command. Figure 3-4 
shows the format of the DCW. 
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| | | | | | Command | Driver 
| | | | | Reserved | modifier | command 


Figure 3-4 Driver Command Word Format 


Table 3-2 shows the options enabled by setting the appropriate 
bits in the flags field of the DCW. 


TABLE 3-2 DRIVER COMMAND OPTIONS 


After this command is executed, if 
this bit is set, the next command 
in sequence is executed. Other- 
wise, the driver terminates. 


code, atrap indicating command 
trap is generated to the calling 
task before this command is 
executed. 


| | 
| | 
| 
| | 
| | 
Bit 1 | Command trap If set and enabled by the function | 
| | 
| | 
| | 
| 
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TABLE 3-2 DRIVER COMMAND OPTIONS (Continued) 


| FLAS | DESCRIPTOR | DESCRIPTION | 
Bit 2 Buffer trap If set and enabled by the function 


code, a buffer trap is generated 
after each buffer is transmitted 


or filled. 

Bit 3 Timeout Lt set, an error timer is 
initialized before the commani is 
executed. If the timer expires 


tion, the entire SVC 15 is aborted 
with a timeout status. 


If not set, the timer is stopped 
and the command does not timeout. 


There are separate error time 
values for read and write. 


| 
| 
| 
| 
| 
| 
| 
| 
| before the command goes to compla- 
| 
| 
| 
| 
| 
| 
| 
| 


The next fullword in the parameter block returned by the driver 
to the u-task consists of two halfwords. They indicate, 
respectively, the length of the last read and the length of the 
last write performed by this I/O call. 


The remainder of the parameter block consists of data fialdis 
required by the DCW chain. Each data field consists of a 1-byte 
code and a 3-byte data address. Data codes indicate the type of 
buffering desired. The data address always points to the jata 
required by the corresponding DCW. (This couli be no data or one 
or more data fields, depending on the particular command.) See 
Appendix A for the DCW halfword binary format. See the 05/32 
Basic Data Communications Reference Manual for a detailed 
description of data codes and buffering techniques. Buffers are 
described later in this chapter. 


3-3 COMMANDS SUPPORTED 


The asynchronous line driver supports the following commands: 


@ Null types: 


~ XFER 
- CXFER 
- WAIT 
- NOP 
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e Control type: 


EXAMINE 
RING WAIT 
ANSHER 
DISCONNECT 


e Read type; using standard data communications subsystem buffer 
Management: 


=> “READ 
READ1 
- READ2 


e Prepare type; for one single character: 


PREPARE 


e Write type; using standard data communications subsystem 
buffer management: 


- WRITE 
- WRITE1 
- WRITE2 


e® Hold type: 


- HOLD space (transmit break) 


® Moie type; used to modify certain programmable adapter 
options, allowing one asynchronous line driver to communicate 
with different types of asynchronous terminals: 


= “EOUT 

= “@aD2 

=. RCHD 

- WCMD 

-  RDISABLE 
- DISABLE 
= - DESe 

- TRANSL 

= SPCHAR 


All mode commands receive an address from a data field. This 
address points to a byte, halfword, or fullword field tontaining 
ah output instruction or an error timeout value. The contents of 
this field are stored in the DCB for use by the asynchronous line 
aqdriver. 
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If the default values specified in the DCB are acceptable, no 
mode commands need be executed. Once a value is changed by a 
mode command, the only means of restoring the default coniition 
is by a mode command specifying the correct value. It is 
necessary to coordinate such modification if access is being 
shared by more than one program. 


The chain command and command trap bits of the DCW can be usei in 
conjunction with the mode commands. 


These commands are described in detail below: 


MODIFIER/ 
COMMAND 
COMMAND BYTE (HEX) MEANING 


XFER XX 10 This command obtains one data field, 
which specifies the address of the next 
DCW. This command must be chained. 


CXFER XX18 This command obtains two data fields; the 
first specifies the address of two 
consecutive halfworis. The first 
halfword is a mask that is ANDed with the 
present status of the communications 
subsystem. The second halfword is 
compared with the result fron above. If 
equal, the next command address is 
specified by the second data field. Le 
unequal, the next command in sequence is 
executed. This commani must be chained. 


WAIT XX08 This command obtains one data field that 
specifies the address of a halfword 
containing a timeout count in units of 
100 milliseconds. This delay is 
performed before continuing with command 
word chain processing. 


NOP XX00 This command obtains one data field, 
which is ignored. Tt is useful for 
reserving space in both the comnand chain 
and the DCW chain. The data field of 
this command must specify a valid 
address. 


EXAMINE XX 1 This command obtains one data field. The 
value obtained specifies the address of 
a writable byte into which the status of 
the device is stored. The last known 
device status is fetched from a byte in 
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RING WAIT 


ANSWER 


DISCONNECT 


XX09 


XX11 


KX19 


XX0O2 


memory that is maintained by the driver 
during I/0 activity. If the byte is 
nonzero, its contents are returned to the 
user and it is reset to 0. If the byte 
is 90, a sense status is perforneid on the 
device and the device status is returned 
to the user. 


This command fetches no data fields. 
Interrupts from the adapter ar2 enableil; 
however, the data terminal ready lead to 
the modem is not. The command terminates 
when an interrupt is received with ring 
status sete If chain command is set, 


execution continues with the next 
command; otherwise, the iriver 
terminates. If tim2out is set, the 


command only waits as long as the value 
specified in the write error time value. 
If this interval expires, timeout error 
status is set. If timeout is not set, 
the command waits indefinitely. 


For nonswitched Lines ani switched lines 
already connected, this command 
immediately terminates. For dial-in 
lines that are unconnected, the data 
terminal ready leai to the modem is 
enabled, causing the modem to answer when 
the data set indicates it is ready for 
1/0-« Timeout and chain commands are 
handled as described in the RING WAIT 
command. 


This command disables the data terminal 


ready lead to the modem, causing a 
disconnect on a switched line. The 
command waits for one seconi, then 


continues to the next tommand (if chain 
command is set) or terminates (if reset). 


This command obtains either one or two 
data fields, depending on which one of 
the three standard data communications 
buffer management techniques is Specified 
in the data code of the first lata fiell 
obtained. For indirect and chained 
puffers, one data field is obtained; for 
direct and queued buffers, two fielis are 
obtained. All buffers must be in the 
same logical segment of the task as the 
address contained in the first data field 
of the parameter block. The command 
terminates normally when all buffers are 
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READ 1 


READ2 


PREPARE 
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XXOA 


XX12 


XX0 3 


exhaAusted or a termination charactar is 
received. If timeout is requested ani 
the I/0 does not terminate normally 
before the timer expires, then I/) is 
aborted and timeout status is returned. 
The special characters recognizei idiuring 
read and their enable mask values are 
shown in Table 2-4. 


This command obtains one data field that 
specifies the address of a writable byte 
into which a character is raad. The 
command terminates aftar reading one 
charactere [If timeout is requested in 
the command, the read error time value 
(changeable by a MODE command) is usei. 


This command is similar to the above 
command except that two bytes are read 
and stored. 


This command obtains one data field that 
specifies the address of a 1-byte jdata 
area. Characters are read from the 
adapter, and the command terminates when 
a character is read equal to the contents 
of the data area. The characters’ read 
are not stored and are lost. 


Receipt of break can optionally fulfill 
the requirements of the PRERARE command 
(controlled by the special character 
write enable bit xX‘'0001"'). When the 
prepare criterion is fulfilled (correct 
character received, or break if enabled) 
the command is considered executed and 
the next command, if chained, is 
executed. If timeout is specified in the 
command, then the read time value is 
used. The entire SVC 15 terminates with 
timeout status if the PREPARE command is 
not satisfied within the allowei time. 


NOTE 


The special cas of PREPARE 
chained to a READ results in 32 
lookahead to set up the reai 
buffer. In this way, an input 
stream can be searched for a 
special key character and then 
the text that follows can be 
read. 


WRITE 


WRITE 


WRITE2 


HOLD 


XXO4 


XXOC 


XX14 


XX05 


This command obtains either one or two 
data fields based on the Same criterion 
as in READ. The command terminates 
normally when all buffers are exhausted 
or a termination character is datected in 
the data being transmitted. 


The asynchronous linea driver performs 
special character recognition during 
write operations in an analogous fashion 
to the read. Each character is enabled 
via a halfword bit mask changed via the 
mode SPCHR command. 


Backspace and line delete characters are 
of no practical value in a write 
Situation, and none are defined. The 
ending characters for write and their 
enable masks are shown in Table 2-4. 


This command obtains one data field that 
specifies the address of a byte of data 
transmitted to the adapter. The command 
terminates after the character is 
transmitted. 


Same aS WRITE1, except two characters are 
transmitted. If detected in a data 
stream being transmitted, the ending 
character is transmitted and tne write is 
terminated. 


NOTE 


If echoplex is specifiei for 
READ, an extra oad character 
(X'FF"') ais sent after the last 
character is written for all 
WRITES. (The pad is not sent 
if the image translation tables 
is specified.) 


Chain command and command trap are the 
valid flag bits. This command obtains 
one data field that specifies the aidreass 
of a halfword containing a timeout count 
in units of 100 millisaconis. Tha driver 
transmits a continuous space (line break 
or a character equal to zero) for the 
specified interval, after which the 
command terminates. Clock resolution is 
+0, -1 clock unit of 100. 
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TOUT 
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RCMD 
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XX06 This command obtains the address of two 
halfwords that specify erroc timeout 
values in seconds. EE any command 
specifies timeout, this time value is 
placed into the DCB.TOUJUT field of the DCB 
and is decremented every seconi by the 
system clock. If the particular command 
is not completed within the allotted 
time, the entire SVC 15 is aborted and 
the timeout status bit is set. If no 
other encoded errors are indicated in the 
status field, the timeout coie is also 
Placed in the encoded portion of the 
status. 

If the timeout status bit is set ani the 
encoded error is not timeout, the encojed 
error occurred first ani might, in fact, 
be the reason for the timeout. 

“There are separate time values for read 
and write. The data field of tha MODE 
TOUT command specifies a fullword. The 
first halfword obtained by moie [OUI is 
the time value for all READ commands) and 
the second halfword is the time value for 
ali WRITE commands. Zero is not a valid 
time value. Precision range is +0, -1 
second. 

Echoplex 
Disable Trans 
Enable LB 
DTR RCT WRT/ 
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Figure 3-5 Adapter Command 1 (CMD1) 
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This command obtains the address of the 
byte specifying the asynchronous iriver 
adapter command used for read operations. 
This command is then stored in the 
DCB.MOCR field. The asynchronous driver 
communicates with the adapter through 
this command. For example, whenever an 
adapter is to perform a read operation, 
the driver issues the read command stored 
in the DCB.MOCR field by RCMD. (See 
Figure 3-5). 


RDISABLE 


WCMD 
or 
WDIS 


XX26 


XX1E 


For read operations the adapter command 
Should normally specify: 


ENABLE+ 

DATA TERMINAL READY + (DIR) 

The proper combination for read and 
(optionally) echoplex. See the 05/32 
Basic Data Communications Reference 
Manual. 


This must be consistent with tha adapter 
type, its particular strapping, and the 
modeme If the echoplex is useji (normally 
only on 4-wire) it should be specified 
only in the READ command. See Figure 
3-5-6 


This command obtains the address of the 
byte containing the adapter command that 
is stored in the DCB.DOCR field for use 
by the driver. This adapter command 
disables interrupts from the read side of 
the adapter after each completed DCW READ 
and WRITE command and after any error 
conditions. It should normally leave the 
adapter and modem in the reai mode and 
specify: 


DISABLE + 

DATA TERMINAL READY+ 

Proper combination for READ. See Figure 
3-5 See the 0S/32 Basic Data 
Communications Reference Manual. 


This command obtains the address of the 
write adapter commands that are stored in 
the DCB.MOCW ani DCB.DOCW fields for use 
by the asynchronous driver. 


The write commands WCMD and WDIS are used 
Similarly to the READ commands ani should 
normally specify: 


WCMD: ENABLE+ 
DATA TERMINAL READY+ 
Proper combination for WRITE 


See the OS/32 Basic Data Communications 
Reference Manual. 
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XXOE 


WDIS: DISABLE+ 
DATA TERMINAL READY+ 
Proper combination for WRITE 


See Figure 3-5 and the 05/32 Basic Data 
Communications Reference Manual. 


The write conmands leave (or disable) the 
line in the write state, with data 
terminal ready; while the read commanis 
disable the line in the read state, with 
data terminal ready. This allows thea 
user t9 string several write or read 
commands together so the disable at the 
end of each command do2s not result iin 
dropping and/or subsequent raising of 
request to send (RQ2S), unless the 
command does indicate a change of state. 


The format of the I/9 command byte 2 
Obtained by the moda CMD2 command is 
shown in Figure 3~6-6 Because 
programmable adapter options tan be set 
via the mode CMD2 command, the bit 
Pattern for the CMD2 is determined by the 
user's particular installation. Setting 
bit 7 to 0 allows the user to select the 
following clock adapter options: number 
of bits, number of stops, and parity 
(odd, even, or none). 


NOe 
No.eBits Stops Parity 


ee A a Reet 


Figure 3-6 
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Adapter Command 2 (CMD2) 


This command allows the user to modify 
the default translation table. Le 
obtains the address of a one-byte field 
specifying the type of translation table 
to be used by the driver. This byte can 
contain the following values: 


X'O0O° Normal translation (7~+bit 
ASCII, strip off and ignore 
parity) 


X'O1° 8-bit image translation 


The address of the translation table to 
be used is stored in the DCB.XLI field. 


The only ending characters recognized by 
the image translation table are CR (X'‘'OD' 
or X*°8D*) and ETX (X'03° or X°83'). The 
characters must be enabled to besome 
effective. 


SPCHR XX4E This command obtains the address of a 
fullword field specifying the special 
character enable mask halfwords for fread 
and write operations. SPCHR stores the 
halfwords in the DCB.SPCR and DCB.SPC 
fields for use by the asynchronous line 
driver. The first halfword is the read 
enable mask, and the second halfword is 
the write enable mask. The format of 
each mask is shown in Table 2-4. 


3.4 SPECIAL CHARACTER PROCESSING 


The special characters that can be used during read or write 
operations are dlivided into four major categories: 


e Ending or Terminating Characters - These charact2rs, when 
encountered in the data stream, are stored in the buffer or 
sent down the communications line and result in termination of 
that particular READ or WRITE command. If the command is 
chained, the next command is executed. See Table 2-4. 


e Line Delete Characters - When these characters are detected in 
the inovut data stream, the line delete special character bit 
is set in the status halfword. If the line delete is also 
enabled as a terminating character, the entire SVC 15. as 
aborted with the encoded status indicating line delete. See 
Table 2-4. 


@e Backspace Characters - These characters, when encountered in 
the input stream, result in the equivalent of a backspace; 
ieee, the previous character is backspaced OveLl. See Table 
2~-u. 

e Miscellaneous Other Characters - Miscellaneous characters have 


variable meanings, devending on the type of terminal involved. 
These characters can be used to turn off or on a specific 
operating character for a predefined terminal. See Table 2-4. 


Since several terminal or line procedures use different 
characters for the previous purposes, the asynchronous line 
driver recognizes several characters in each category. Special 
character recognition for each character can be separately 
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enabled or disabled by a bit mask. The mask consists of two 
halfwords that indicate the characters this particular jlevice 
allows for a given purpose on read and write. These two 
halfwords are modified by the mode SPCHR command exnolained in the 
description of the mode commands. 


When using chained or queued buffers, it is not possible to 
backspace over buffer limits. (The data communications subsystem 
allows the user to manipulate buffers other than those currently 
in use by the driver.) If a backspace that would back over a 
buffer limit (except the first buffer) is attempted, the 
backspace function is disabled and the backspace over buffer 
limit status is set. The result is that this ani all future 
backspace characters are stored in the buffere Reissue the read 
or attempt to perform user backspace handling if this status 
occurs. 


ESC setting the escape bit allows 
receipt of ESC during a write to be 
treated as if a break were received. 
Escape is ignored if this bit is 
resete 


BUFFER CONTROL The Carousel control codes (DC2 and 
DCY in Table 2-4) are sent by the 
Carousel to pause (DC4U) ani continue 
(DC2) the computer output as the 
Carousel's input buffer fills or 
empties past predeterminei limits. 
The write enable bit for the 
Carousel must be set to allow the 
asynchronous line driver to react to 
these control characters during 
output. If the Carousel control 
code bit is reset, receipt of these 
characters during write is ignored. 


NOTE 


The control characters 
DC1 and DC3 used by the 
remote printer are 
handled in the Same 
manner as DC2 and DC3, 
respectively. 
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3.5 DEFAULT VALUES 


The default values, assembled in DCB144, DCB145, DCB146, DCB147, 
DCB148, DCB149 and DCB150 for the previous mode commanis are 
shown below: 


TOUT DC H‘'30',H'30' 30 seconds for read, 30 seconis 
for write 

CMD2 DB xX‘'38° 8-bit data characters, nao parity, 
2 stop bits 

RCMD DB xX‘71° ENABLE, DTR, ECHOPLEX, READ 

WCMD DB xX‘'63' ENABLE, DTR, WRITE 

RDIS DB X*‘A1" DISABLE, DTR, READ 

WDIS DB xX‘A3'° DISABLE, DTR, WRITE 

DISC DB X*Bi* DISABLE, READ 

TRNSL DB 9O 7-bit ASCII, strip off parity 

SPECCHAR DCX 81£8,0000 All characters enabled 


The special character format for DCB144 is: 
SPECCHAR DCX F9ED, 6004 
Ending sequence count for DCB149 and 150 is: 
SYcT DB X*2° LF, CR as ending sequence 


3-6 BUFFERS AND TRAPS 


The following information on buffers appears in Chapter 3 of the 
OS/32 Basic Data Communications Reference Manual. 


SVC 15 specifies the first entry in each of the following two 
related chains used to define the request: 


1¢ The DCW chain, which specifies the sequence of operations to 
be performed by the driver; i.e., READ, WRITE, etc 


2. The data field chain, which specifies the arguments regquireil 
by each driver command in the DCW chain 


SVC 15 activates the line driver which fetches and exesutes the 
first DCW in the DCW chain. Once autonomous iriver exacution is 
started, control is returned to the user task with the condition 
code indicating the result of the call. If no error is 
encountered in initiating the oneration specified by the first 
DCW, the status field of the SVC 15 parameter block is set to 
indicate that the line driver is active with the request. For 
the remainder of the I/0 request, as each command operation is 
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completed, the next operation specified in the DCN chain is 
fetched and executed by the line driver at the priority of the 
calling task. This sequence of fetch and execute is repeated 
until the entire DCW chain is interpreted or an error coniition 
is encountered. : 


To monitor the progress of SVC 15 and proviie facilities for 
buffer management, the task can specify that a trap is to be 
generated at the start of the driver command execution, at the 
time the line driver starts to use a buffer, and/or at 
termination of SVC 15. These traps allow the task to synchronize 
execution with the concurrent processing of the SVC 15 request. 
When traps are enabled, and a trap-causing event occurs, the task 
trap handling routine is given control before any subsequent task 
level instruction can be executed. Remember that the 
trap-~handling routines are operating at a lower priority than the 
line driver; thus, several entries can be made to the task queue 
before the trap handling routine completes processing a single 
entry. 


Both the DCW and data field chains are usually interpreted by 
fetching the next required entry from the memory location 
immediately following the last entry processed. Special entries 
allow each chain to be contained in nonadjacent areas in memory. 
There is a DCW chain entry specifying that the data field points 
to the next DCW chain entry. Similarly, there is a ijata field 
chain entry pointing to the next entry in the data field chain 
instead of containing the address of a data area. The only 
restriction is that all buffers specified in one SVC 15 request 
must be contained in the same logical program segment. See the 
OS/32 Application Level Programmer Reference Manual for a 
discussion of program segments. 


The user uses the SVC 15 parameter block to specify a control 
sequence to be performed by pointing to a DCW chaine Through the 
SVC 15 parameter block, the user also specifies the jata areas 
associated with each driver command by pointing to a chain of 
data fields. A data field, illustrated in Figure 3-7, consists 
of a I~byte code indicating the data field type and a 3-~byte 
pointer to the data descrihbed by the data field. 
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Bits: 0 1 2 3 4 5 6 7 8 9 10 11 #12 13 #14 = «15 


Figure 3-7 Supervisor Call 15 (SVC 15) Data Field 
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DATA CODE (HEX) CONTENTS 


090 Address of direct buffer 

O4 Address of indirect buffer 

08 Address of chained buffer 

OA Address of queued buffer list 


3.6.1 Buffer Types 

There are three buffer types used by the asynchronous’) line 
driver: 

e Direct 

e Indirect 

e Chained or Queued 

These buffer types and their respective data codes are described 
in the following sections. 

3.6.2 Direct Buffers (Data Code X'00') 

A direct buffer requires two data fields in the iata fiald chain. 
These data fields contain the start and end addresses of the 
buffer. A direct buffer is Similar to an SVC 1 data buffer. The 
start address points to the first data character; the end address 
points to the last data character. A t-character buffer has 4a 


start address equal to the end address. Direct buffers can begin 
on any byte boundary. See Figure 3-8. 
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SVC 15 Parameter Block 


Figure 3-8 Direct Buffer 


3.6.3 Indirect Buffers (Data Code X'0O4') 


An indirect buffer is specified by one data field containing its 
start address. The buffer itself contains all reaquireli size 
information. The first halfword indicates the number of bytes 
available in the buffer. The second halfword of the buffer is 
updated by the driver; it indicates how many bytes of lata were 
actually transferred by the I/O operation. An indirect buffer 
can be aligned on a halfword boundary. See Figure 3-9. 
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{} O4 
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| « 
Bits: 0 
Indirect Buffer 
Halfword \| Bytes avail =n | 
Aligned a a a a a a | 
| Bytes used | 
Neale eens ge ec eee eee | 
| Byte 1 Byte 2 | 
at en es | 
{ Byte 3 Byte 4 | 
Sr ares Aarau ee | 
| Byte 5 Byte 6 | 
dpe aoa ncaa et eer ee ee L 
| ne er T 
| Byte n-1 Byte n | 
Bits: 0 15 


Figure 3-9 Indirect Buffer 


3.6.4 Chained Buffers (Data Code X‘'08'") 


Chained buffers are specified by one data field containing the 
address of the first buffer in the chain. Chained buffers are 
like indirect text buffers but have an additional fullwori at the 
beginning. This fullword is called the link word and can contain 
the address of another chained buffer. Thus, two or more buffers 
can be linked together into a chain. The last buffer in a chain 
of linked buffers contains a zero link word indicating the end of 
the chain. Chained buffers can also be configured ints a closed 
chain (a ring) if the last buffer links back to the first buffer. 
See Figure 3-10. 
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2885 SVC 15 Parameter Block 


Data | OS8/0A { 
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Bits: 0 


Chained Buffer 


ee ao 
eee ee 
, ay eee ete ee 
ee ee ee a ae 
| een baa iis 
Meee, oa i aa 
Te------------- a 
| Byte n { 
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Figure 3-10 Chained/Queued Buffer Format 


The first byte of the link word is used for certain flags 
indicating conditions or options within the buffer. Chained 
buffers must be aligned on a fullword boundary. See Figure 3-11. 


A task can manipulate the links and data of chained buffers while 
I/O activity is in progress. Bits 0-7 of the link word (the flag 
byte) are used to cooriinate driver and u-tasks as shown in 
Figure 3-11. 


Busy Done 
2886 


{ | | Reserved for | 
| | | driver use | 


Figure 3-11 Chained/Queued Buffer Link Word Flag Byte 
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0 0 A buffer is available for usa by the driver. 
The Link word contains a valid aidress or 
ZelOe. 

1 0 The driver is currently using this buffer for 
L/O0% 


The user task must not change: 


- Data 

- Size values 
- Link word 

~ Flags 


1 1 The driver has finished using the buffer. The 
driver will not begin to use this buffer again 
should it reoccur in the chain. A u-task can 
change any value, and the bytes used field 
reflects actual transfer. 


0 1 Invalid setting. The driver treats it as if 
both busy and done bits were set to one. 


3.6.5 Queued Buffers (Data Code X‘OA') 


Queuved buffers are specified by two data fields. Each data field 
contains the address of a standard Perkin-Elmer circular list. 
The first list (list 1) specifies a queue of buffers from which 
the basic communications subsystem removes buffers for 
input/output operations. The second list (list 2) specifies a 
queue of buffers that the basic communications subsystem returns 
to the applications program following I/O activity. List 1 may 
coincide with list 2. Figure 3-14 illustrates the standard 
Perkin-Elmer circular list. The basic communications subsystem 
removes buffers from the top of list 1 by executing a ramove from 
top of list (RTL) instruction and returns buffers to the bottom 
of list 2 by executing an add to bottom of list (ABL) 
instruction. 


The format of each individual queued buffer, whose aidress is 
contained in the list, is identical to the format of a chainei 
buffer. As with other buffer types, the Circular list 
definition, and all buffers included within the list, nust be in 
the same logical segment. Restrictions on modification of the 
bufrer control fields during I/O apply equally to queued buffers 
and chainei buffers. 


When an I/0 buffer is removed from list 1 by the basic 


communications subsystem, the link address field is ztleared to 
prevent error verification ambiguity, and the address of thea 
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buffer is maintained solely within driver control storage. The 
buffer is, in effect, not available to the applications program 
during I/0. 


The busy and done bits within the flag byte are used analogous to 
chained buffers. When I/O is complete, the buffer is returnei to 
the bottom of list 2.2 Simultaneously with I/0 operation, the 
applications task can add new [/0O buffers to the bottom of list 
1 or remove completed buffers from the top of list 2. dInly list 
processing instructions (RIL, RBL, ATL, ABL) can be used by the 
applicatons task to modify a circular list. Any other attempt to 
modify circular list control fields could result in a loss of 
control. 


Should the communications subsystem attempt to return a bufter to 
list 2 and not be ahle to complete the action because the list is 
full, a queue overflow (X'24') error termination results. The 
addresses of any buffers currently being used for I/) are then 
chained to the bottom buffer in list 2 to return them to the 
applications task. As the list address field is initializei to 
zero at the start of I/9, a nonzero link field should be checked 
by the applications task to detect buffers returnei due to a 
queue overflow error condition. 


The buffer trap mechanism is available for qusauei buffers. To 
conserve processor time, this mechanism is generated only when a 
buffer is added to a previously empty list 2, indicatei by the 
status returned by the last RTL or RBLe This technique requires 
an application program to process all buffers in list 2 whenever 
a trap interrupt occurs. See Figure 3-12. 
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CIRCULAR LIST FROM WHICH 
DATA COMMUNICATIONS 
OBTAINS BUFFERS Fc ff 
ff 
FROM OA LIST 1 
a i re 
CURRENT TOP 
OCCUPIED . 


LL ee SECTION SLOT 3 
NEXT BOTTOM SLOT 5 


PARAMETER BLOCK \N 
No oN 


0 15 116 31 
NUMBER OF SLOTS . NUMBER USED 
CURRENT TOP NEXT BOTTOM 


SLOT 0 
SLOT 1 


SLOT N 


CIRCULAR LIST TO WHICH. 
DATA COMMUNICATIONS 


RETURNS BUFFERS [ff 
ae 0 15 ,16 31 
SLOT n 
SLOT 0 NUMBER OF SLOTS NUMBER USED 
SERRENT TOF ott CURRENT TOP NEXT BOTTOM 
OCCUPIED SLOT 2 
SECTION SLOT 3 
SLOT 4 
NEXT BOTTOM SLOT 5 
Ne 5 a“ 
i ee 


Figure 3-12 Conceptual Circular List and Format 
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The first two fullwords contain the list parameters. Imnmediately 
following the parameter block is the list itself. The first 
fullword in the list is designated slot 0. The remaining slots 
are designated 1, 2, 3, etce, up to a maximum Slot number equal 
to the number in the list minus’ one, An absolute maximum of 
65,535 fullword slots can be specified. (Maximum slot 
designation is equal to X‘FFFE‘.) 


The first parameter halfword indicates the number of slots 
(fullwords) in the entire list. The second parameter halfword 


indicates the current number of slots being used. When this 
halfword equals zero, the list is empty. When this halfword 
equals the number of slots in the list, the list is full. Ince 


initialized, this halfword is automatically maintained. It is 
incremented when elements are added to the list and decremented 
when elements are removed. 


The third and fourth halfwords of the list parameter block 
specify the current top-~of-the-list and the next 
bottom-of-the-list, respectively. These pointers are also 
automatically updated. 


3.6.6 Traps 


Two things are required to perform a trap when using the task 
queue service method: 


1-2 In the TSW of the user-dedicated locations (UDL), the SVC 
queue entry enable bit must be set. 


2 In the SVC 15 function code and in the DCW, the appropriate 
bits must be enabled for the particular trap desired. See 
Figure 3-2 and Figure 3-4. 


When a condition causes a trap, the current ISW (status and 
location) is saved in the appropriate area of the UDL.~ A naw [SW 
(status location counter) is loaded from the appropriate area in 
the UDL. The new TSW controls the traps or task queue antries to 
be allowed during the execution of the trap service routine. [he 
trap routine must save general and floating point registers as 
necessary prior to servicing the trape An SVC 9 (load TSW) is 
used to load the saved (old) TSW, returning control to the normal 
execution sequence. 


The SVC 15 parameter block with the trap bits enablei can be 
added to the user taSk queue, causing a trap. All traps are 
transmitted to the calling task before execution of the command. 
The format of the items added to the task qgueve is shown in 
Figure 3-13. 
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Figure 3-13 Task Trap Format 


The code indicates the reason the entry was placed on the queue. 
The SVC 15 reason code for each of the four kinds of traps is 
shown in Table 3-3. The parameter entered on the task Yyueue is 
the address of the SVC 15 parameter block in all cases. 


TABLE 3-3 SUPERVISOR CALL 15 (SVC 15) TRAPS 
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This trap is set by a bit 
in the DCW and a bit in 
the function code. [tis 
generated to. the calling 
task before execution of 
the command. 


Command trap 


| 

| 

| 

| 

| 

| 
Buffer trap x* 0B" | This trap is set by a bit 
} in the DCW and enablei by 
| the function code. It is 
{| generated when the first 
| character is transferred 
j} and after each buffer is 
| transmitted or filled. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


x OC? This trap must have a bit 
set in the function code 
and inthe SVC 15 queue 
entry enable in the TISW. 
It is generated when the 


driver terminates. 


Termination trap 


Halt I/O trap X*OD" This trap is generatei in 
the place of the X‘'O0C* 
trap if I/O is terminated 
as a result of a HALT I/0 


call. 
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3-7 HOW TO USE THE ASYNCHRONOUS LINE DRIVER 


The asychronous line driver can be used to build a data file by 
working interactively with an editing VDU. The user begins by 
providing the information specified by the format appearing on 


the screen. When the user enters the data required (refer to 
Appendix C for a sample printout), the interactiv2 process 
begins. The system continues presenting formats on the screen 


for user response. This interactive process continues until it 
is terminated by the user. 
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CHAPTER 4 
TELETYPE (TTY)/VIDEO DISPLAY UNIT (VDU) TERMINAL MANAGER 


4.1 INTRODUCTION 


This chapter describes the 0S/32 Basic Data Communications 
TTY/VDU terminal manager (INITMASY), which requires the 
asynchronous line driver. 


The TTY/VDU terminal manager is a nonbuffered terminal manager 
that supports remote asynchrenous teletypes, non-editing VDUs, 
graphic displays, or Carousel 360 terminals in a user program 
compatible with the local TTY/VDU drivere It vorovides a device 
independent supervisor call 1 (SVC 1) access capability featuring 
data optimization on output and automatic special-character 
processing on input. It processes the extended options format, 
connects and disconnects, and is supported by high-level 
languages. 


The TTY/VDU terminal manager occupies approximately 950 bytes; 
and the DCB/CCB, 400 bytes. 


In addition, the terminal manager requires support from tha 
asynchronous SVC 15 line driver and the system support module. 
As no data buffering is performed, a line control block (LCB) is 
not required. 


A terminal manager has the logic to initiate, maintain, and 


terminate transmission to a logical device called a terminal. 
This level of support allows: 


e A user program to access local or remote peripherals without 
recompilation 


e User access to remote facilities without regard to the line 
protocols,codes, and functions of those facilities. 


e A user application to be supported by a standard terminal 
manager without implementing special purpose software 
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4.2 TERMINALS 

The TTY/VDU terminal manager and hardware interfaces support the 
following remote terminals and any otner terminal that meets EIA 
RS232C interface specifications: 

e ASR-33 TTY keyboard/printer 

@ ASR-35 TTY keybdoard/printer 

e Nonediting VDU 

e Graphic display terminal 

® Carousel 300 terminal 

e Carousel 300 terminal with electronic format control 

e Models 550 and 550/B nonediting terminals 

@® Model 1100 nonediting terminal 

This is a nonbuffered terminal manager that supports the AS7II 
character set only. 

The extended device code (DCB.XDCD) must be initialized at system 


generation (sysgen) time. A description of the communications 
subsystem extended device code is shown in Figure 4-1. 
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| Line | Line |{Explicit| { | 


| 
|} Reserved|status|protocol|jconnect | Clock | Reserved | 
{| code | code frequired|Selection | | 
Bits: 0 3 4 5 6 7 8 9 10 11 12 15 


Figure 4-1 Extended Device Code Halfword 


LINE CODE DECIMAL VALUE 
Line Status 
Direct connection 0 
Leased line 1024 
Dial in/manual dial 2048 
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LINE COD? DECIMAL VALUE 


Line Protocol 


Half duplex 4-wire 0 
Half duplex 2-wire 768 
Simplex read 256 
Simplex write 512 
Explicit connect required 128 
Clock Selection 
Clock A 0 
Clock B 15 
Clock C 32 
Clock D 48 


4.3 SUPPORTED ATTRIBUTES 


This terminal manager supports read, write, halt I/0, wait, 
unconditional proceed, image, variable record lengths up to 72 
characters (M33), 74 characters (graphic display terminal), 80 
characters (M35 or nonediting VDU), and 132 characters (Carousel 
300). All other I/0 transfer requests are returned aS errors. 
All command requests are ignored. 


4.4 SUPPORTED FUNCTIONS 


The OS/32 Basic Data Communications TFITIY/VDU Terminal Manager 
Supports the functions of read ASCII, write ASCII, and read or 
write image. For more information of d2vice independent 
functions (SVC 1), see the OS/32 Supervisor Call (SVC) Programmer 
Reference Manual. 


Read ASCII Data read is masked to 7-bit ASCII. Data is 
read until the buffer is full or a carriage 
return is found, whichever occurs first. 
Upon termination, a carriage return/line feed 
sequence is sent to the printer. lyping the 
character # causes the line input to be 
ignored, an LF/CR/CR sequence to be output, 
and the read operation to be restarted. 
Typing the character (shift-0), BS (ASCII 
backspace), or cursor left causes the 
previous character entered to be ignored. 


Write ASCII The buffer is scanned to eliminate trailing 
blanks. Data is output until the buffer is 
exhausted or until a carriage return is found 
in the data stream. A line feed is 
automatically appended to the deleted CR. If 
no CR is detected, an LF/CR/CR sequence is 


outout. 
Read or Write None of the previous formatting actions 
Image OcTULe The amount of data requesteiji is typed 


out or read in, without masking, to T-bit 
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ASCII, eliminating trailing blanks, checking 
for # characters, or detecting or appending 
carriage returns or lines feeds. On image 
read, however, an ASCII CR is tetected as an 
end of line terminating control character. 


4.5 THE PERKIN-ELMER CAROUSEL 300 TERMINAL 
The TTY/VDU terminal manager supports the Perkin-Elmer Carousel 


300 terminal with or without electronic format control. The 
Carousel 300 is a versatile, high quality, 39-character per 


second computer terminal designed for tima2sharing, data 
communications, and special applications requiring the 
availability of a local or remote terminal. The tecminal 


consists of the carousel serial impact printing mechanism, a 
76-key alphanumeric keyboard with a 10-key numeric pad, a control 
Panel, a vower supply, and a molded cover case. Interfacing to 
the communications line or local processor is accomplishel via 
the standard RS232C interface. Refer to the Perkin-Elmer 
Carousel 300 Programming Manual. Other fseatur2s include: 


e 132-character print line at 10 characters par inch 
e 15-inch forms width capability 


e 128-character line buffer 


@® 32-character keyboard buffer to increase system throughput 


® Independently addressable horizontal and vertical print 
positions in increments of 1/10 inch and 1/748 #=:(inch, 
respectively 


® A peak speed of 40 cps 


The TTY/VDU terminal manager passes through to the terminal any 
of the following escape character sequences requested by SVC 1: 


ESC 0 Set left margin - Causes the current print 
position to become the new left margin. Valid for 
print positions 0 toa 127. A margin can be 


redefined by backspacing, spacing, or performing 
an addressable horizontal tab to the dasired new 
margin position, and then performing an ESC 0. 
Addressable horizontal- tabulation codes to the 
left of the margin are valid and do not affect 
margin definition. 


ESC 1 Horizontal tab set - Electronically sats the 
current print position as 3a tab stop 
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ESCo.Z 


ESC. 3 


FSC 4 


ESC 5 


CONTROL L 


Addressable 
horizontal 


Addressable 
vertical 
tabulation 
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Horizontal tab clear - Electronically clears the 
current print position as a tab stop 


Clear all tabs - Clears all previously set tabs 


Ribbon up - Raises ribbon to printing position 
with a single-color ribbon or restores ribbon to 
black printing position from rei when using a 
two-color ribbon 


Ribbon down - Lowers ribbon to stencil position 
With a single-color ribbon 9r to red cibbon 
position when using a two-color ribbon 


Reverse line feed - Moves paper 1/6 inch to the 
previous line 


Inhibit escapement - Causes print carriage to 
remain at last printed column position 


Restore escapement - Restores printing pitch to 10 
characters per inch 


Top of form - The control logic monitors the 
passage of a standard 11-inch, 65-line form 
through the printer. The form can be skipped in 
whole or in part when the code is raceivali. 
Movement stops at the end of thea 11-inch form and 
corresponds to the top of the next form. 


The initial setting of the top-of-form position is 
automatic and only requires the first manual 
positioning of the form with the platen knob. If 
power is turned off, the top of the form must be 
redefined when power is restored. 


The control logic allows direct forwari and 
reverse tabulation of the print carriage to any of 
the 132 printing positions. Each tabulation 


position is reached by inputting a 3-code sequence 
from the data source. See Tabl2 4-1 for coding. 


NOTE 


The firmware presets every eighth coluan 
as a tab stop when power is first turneil 
ON. 


The control logic allows the direct addressing 
of 127 vertical tabulation positions. Forward, 
up and/or reverse, down, movement of the paper or 
form can be achieved by entering the appropriate 
codes as shown in Table 4-2. 


TABLE 4-1 ADDRESSABLE HORIZONTAL TABULATION CODING CHART 


ARK 
NASRAAAAMANANY 
ARISARENRISNRISRREDDY 
NXAASANARISANIANSS 
AAARAASANAAAAAY 
RASKIN 
- RRA 

“AAA 

ASIN E 


ESC +L,! M,m orN, 
y aoe ror 


CODE S 
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VERTICAL TABULATION CODING CHART 


ABLE 


TABLE 4-2 ADDRESS 


EEL! 
AAACN 
AANANANAARAANANS 


ON 
* KNANARAAXAAAA 
g NANA 
* AAAI 


CODE SEQUENCE: 


> 
S 
e 
£ 
he 
cS 


ESC +!or” 


$ (for reverse) 


ESC + # or 
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Vertical Line 
increments 


Form length 
codes 


The following codes are used t9 move the platen 
in increments of 1/48 inch: 


NO. INCREMENTS 
FWD (UP) REV (DOWN) (IN 1/48") 


ESC @a 
ESC A 
ESC B 
ESC C 
ESC .D 


fFWN = © 


a 
b 
c 
-super- d-subscript 
script 
ESC E 
ESC F 
ESC G 


Q Fh iw 
“sO O1 


Control logic is set, on application of power, to 
a value equivalent to 11 inches on applistation of 
powelL, to a value equivalent t>. 11 inchas for top 
of form. This value can be altered for any form 
length up to 127 lines by keyboard or u-task input 
of the codes shown in Table 4-3. 


NOTE 
The 11-inch top-of-form value is 


restored only on power down/power up or 
by entering the proper codes. 
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TABLE 4-3 FORM LENGTH CODING CHART 


SRR 
ANSI DRED 


J DSI 


AAAI 
ANSE 
ARARIAIRAIRITIAS 


ASAI 


CODE SEQUENCE: 


ESC + k or K 
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4.5.1 System Characteristics 


The Carousel 300 terminal responds to the input of serial ASCII 
data. When operating at 150 or 300 baud, each character is 
composed of a t-unit start bit, which is always space, followed 
by seven units of information bits, a 1-unit parity bit, anda 
1-<unit stop bit, which is always mark. 


4.5.1.1 Character Structure 

The total character structure consists of 10 units (see Figure 
4-2). At 110 baud, the character structure consists of 11 units, 
the extra unit being assigned to a second stop bit. Characters 


are transmitted with the low order bit first and the eighth bit 
(parity bit) last; ieee, serial, bit-by-bit. 


shia Data bits 


Space | | | | | | | | | | | 
| | | | | | | | | | | 
| | | | { | | | | | | | 
| Ss | | | | | | | } P | { | 
| T | | | | | | | PA} S [ S | 
; A | | | | { | | | R | T {Tt f 
, R | | | | | | 6 Joyo | 
[te | | | | | | T | P {| Pf 
I | | | | { | | } Y | | | 
| | | | | { | | | | | 
| | | [ | | | | | | | 

Mark : | | | | | | | | | | | 
| 33.3 OR 66.7 MS | 
[<e-ennen nen anne eee >| 
| (300 OR 150 baud) [ 
| 100 MS l 
| Mrmr rm erm mmr mmr nr ren een >| 
| (110 baud) | 


Figure 4-2 Character Structure 


4.521-2 Modem Connection 


External modems, supplied by either the common carriec or tha 
terminal user, are connected to the Carousel 300 internal RS232C 
interface via an extender cable. This 8-foot sable attaches to 
the rear of the cover case and terminates in a standari 25-pin 
male EIA connector. 
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4.6 PERKIN-ELMER MODEL 1100 VDU 

Another device supported by the terminal manager is the 
Perkin-Flmer Model 1100 VDU. It is upward compatible with the 
ASR-33 TTY and the Carousel 50, 30, and 35. 


The basic unit operates on 115 V, 60 Hz. Available options are 
230 V, 50 Hz. 


The hardware for the VDU product family is assembled from basic 
building blocks designed around the Motorola 6800 Micro-Prozessor 
and the various peripheral and communication interface chips. 


4.6.1 Operational Characteristics 


General specifications for the Model 1100 VDU are: 


e Screen capacity, characters 1,929 

e Characters per line 80 

e Number of lines 24 

® Tube size (diagonal) 12 inches 
e Phosphor PY 

e Displayable characters (upper/lower 128 


case, numbers, punctuation, control) 


e® Character matrix 9 x 12 

e Character generation dq: 3653 

e Number of scans . 12 

e Refresh rate (noninterlaced) 60 hz (59) 


e Character code: ASCII (Expanded through multicode sequences) 
e Keyboard layout: ASCII (Bit pairing) 
® Repeat key rate: 15 CPS (60 Hz) or 12.5 CPS (50 Hz) 


e Cursor, blinking-reverse video block cursor with blinking 
disable strap. 


@ Single key cursor controls: space, backspace, return, line 
feed, tab, back-tab. 


e Multicode cursor control sequences; up, down, left, cight, 
home, direct cursor addressing. 
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e Scroll mode (switch selectable): See section 4.6.3.2 


e Tab: Tab stops are set every eighth position on initial 
PpOWeCL—-ON.e Tab stops can be set for positions 1 to 80 on all 
linese 


e Transparent mode: All data received is stored in display 
memory and displayed without an initiating control function. 


e Audible signal: 2 KHz, 166.7 mse duration (60 Hz) or 200 ms. 
duration (50 Hz) 


The Model 1100 VDBU communications interface features: 


® Communication options that are read only during the power-up 
sequence. Changing switch settings while the unit is 
powered-on is not recognized by the terminal until the next 
power-up cycle, or the clear-all key is depressed. 


® Asynchronous serial interface conforming to RS$232C and CCITT 
Ve2t. 


e® Stop bits - switch selectable: one to two stop bits. 


e Baud rates - switch selectable: 75 - 110 = 200 - 300 - 60) - 
1200 - 1800 - 2400 - 4890 - 9600 baud. 


e Transmit/receive mode: half or full duplex, Switch 
selectable. 


® Switch-selectable parity: odd, even, always marking or always 
spacing. Characters received with parity errors are displayed 
as an alternate dotted rectangle. 

4.6.2 Controls 

The Model 1100 VDBU Supports the following operator control 

functions: 

@ Clear all 

e Power on/off 

e Intensity 

® Stop bit select (one/two) 

e Baud rate selection 


® Mode selection (full/half duplex) 
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® Parity selection: odd-even-zero-cne. 
@® Local (A) 
® Auto/LF (A) 


e U/C (A) A Alternate action switch 


e Break (M) 


= 
Il 


Mamentary switch 

e Scroll enable (A) 

@ New line enable (A) 

e® Here is (™) 

The Model 1100 VDU supvorts the following internal straps and 
switches (on the VDU controller board): 


® Disable blinking block cursor 


® Selection of display mode through switch on PC boards: normal 
or reverse video 


® Multicode character selection by means of 7 straps: default 
condition is ESC 


® Permanent or switched DTR: if strap is installed, the jata 
terminal ready lead to the modem is disabled when terminal is 
in local mede 

4.6.3 Options (All Factory Installed) 

The following options are available with the Model 11095 VDU: 

e Current loop interface (20 ma), active or passive, strap 
selectable (for use with CLCM when using OS/32 Basic Data 
Communications). 

@ Here-is ROM with a maximum 32?-character her2-is messag2. 


e Auxiliary serial interface 


® Additional RS232C compatible serial interface with baud cate 
and stop-bit strapping selection. 


e Current loop option (20 ma), active or passive, for additional 
RS$232C interface. 


@ Optional 230 V + 10% 50 Hz. 
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e Optional numeric pai with keys 0: 9 and. (period) and , 
(comma). 


@e Anti-glare screen 


® VDU-to-modem cable: connects visual disvolay unit to RS232C 
compatible modem 


e Optional underline tursor (block standard). 


4.6.4 Principles of Operation 


The Model 1100 VDU is controlled by data received over the 
communications line and from the keyboard. 


In FDX or HDX mode, data characters received over the line are 
stored in display memory and displayed on the screen. Control 
characters (X'O0O' - X‘1F') and DEL (X'7F') are not stor2d unless 
the display is in transparent mode or the character is preceded 
by a multicode charact2r. ASCII control characters and data 
initiated at the keyboard are transmitted over the linea in HDX or 
FDX modee In HDX or ldcal mode, the same actions take place when 
the key is depressed as occur when the charactar is receiveli over 
the line. In FDX mode, the other end device must retransmit 
characters received from the terminal (echonplex) if they are to 
affect the display. 


In transparent mode, all control characters stor2iin memory are 
displayed. 


In normal mode, control characters are not displayed. single- 
and multi-character control sequences cause appropriate action to 
take place, except when the display is in transparent nolea. 
Local control keys do not transmit data, but cause the 
appropriate actions to take place when depressed. They also 
enable a condition for alternate action type keys. 


4.6.5 Local Control Keys 


Here Is Transmits contents'7 of the answer-back 
ROM, maximum 32-characters. 


Upper Case Only Lower case alphabetic chararters are 
converted to upper case, plus the 
following punctuation marks are 
converted: @ to‘, { to <, 2 ‘to *, ] 


to 3, and * tos 


Conversion takes placa when a character 
enters from the keyboard or line; lower 
case characters already in memory are 
not converted. 
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AUTO/LFE 


New Line Enable 


Scroll Enable 


Local 


Repeat 


Clear Ail 


Print 


Back Tab 


A CR automatically advances the cursor 
to the first position of the next linea. 


Characters beyond position 8) of any 
line continue to be displayed, starting 
at the first position of the next line. 


When LF characters are entered with the 
cursor in line 24, the cursor remains in 
line 24, Line 1 is clearei, and tha 
contents of lines 2 through 24 are moved 
to lines 1 through 23. 


Only data entered via the keyboard is 
displayed. Data cannot be raceived or 
transmitted via the communications line. 


Each character on the keyboard is 
repeated at the rate of 15 tharacters 
per second (650 Hz) or 12.5 characters 
per second (50 dz). 


Simulates a powerup sequence: display 
memory is cleared to nulls, cursor is 
moved to home, tabs are set to every 
eighth position, communication options 
are read, and all interfaces 
initialized. 


Initiates a local printout. Data on the 
screen is transmitted to the auxiliary 
serial interface (if present) from the 
current cursor position to the end of 
the screen. 


Moves cursor to the first preceding tab 
Stope If the cursor is to the left of 
the first tab position, the cursor moves 
to column 1. If no tabs are set, the 
back tab moves the cursor to position 1. 


4.6.6 Single-Character ASCII Functions 


Line Feed 


Return 
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Moves the cursor down one line, except 
when the VDU is in the scroll enable 
mode and the cursor is in line 24. The 
display rolls up one line. If the 
terminal is not in scroll enable mode, 
and the Cursor is in line 24, 
the cursor wraps around to line 1. 


‘Moves the cursor to position 1 of the 


current line. Tf auto/LF is enabled, a 
line feed function is performed in 
addition to the return function. 


Space and All Other 
Displayable Characters 


Backspace (BS) 


Tab (HT) 


Break 


Multicode 


Bell. 


Form Feed 


Enquiry (ENO) 


Data Link Escape (DLE) 


Writes a character at the current 
position and moves’ the cursor one 
position to the right. The cursor 
remains at position 80 unless new linea 
enable is selected. 


Moves the cursor t9 the left one 
position. The cursor remains at 
position 1 for any adiitional BS unless 
new line enable is selected. Then BS 
wraps around to position 89 of the 
previous line. The cursor does not move 


beyond Home (first character, first 
line). 
Moves the cursor to the next tab 


position. If new line enable is not set 
and the cursor is past the last tab 
position, tab moves” the cursor to 
position 80. If naw line enable is 
selected and the cursor is past the last 
tab position, tab moves the cursor to 
the first tab position on the next linea. 
If there are no tabs set, tab moves the 
cursor to position 80; if new line 
enable is also set, the cursor moves to 
line 24. 


Causes the communications line to go to 
a Space (break) for as long as the key 
is depressed. 


Initiates a special function sequenc 
(multicode character defined by straps). 
Default is ESC. 


Causes the audible alarm to sound for 
166.7 ms (69 Hz) or 290 ms (59 Hz). 


If scroll is enabled, form feel has the 
same effect as line feed. If scroll is 
not enabled, form feed erases the screen 
and moves the cursor to home. 


Causes the contents of the answer-back 
ROM to be transmitted. 


Ignored unless followed by SIX, in which 
case it causes the isplay to enter 
transparent mode@e In transparent mode, 
all characters including control are 
stored in memory and displayed. New 
line is enabled; scroll is disabled. If 
DLE is received in transparent mode, the 
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next character is examined. If FIX is 
received, the display is returned to 
normal mode; otherwise cy received 
character is stored and displayed. 


4.6.7 Multicode Sequences 


Multicode-A 


Multicode-R 


Multicode-C 


Multicode-D 


Multicode-H 


Multicoie-X 
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Cursor Up (#) 


Moves the cursor up one line. If in 
line 1, the cursor wraps around to line 
24 


Cursor Down ()) 


Moves the cursor down one line. {t-.- ih 
line 24, the cursor wraps around to line 
1 


Cursor Right (-»>) 


Moves the cursor one position to the 
right. When the cursor is moved beyond 
position 80, the cursor wraps around to 
position 1 of the following line if the 
terminal is in new-line-enable mode. [If 
new line is not enabled, the cursor 
remains in column 80 (line 1 follows 
line 24). 


Cursor Left (€) 


Moves the cursor one position to the 
left. When the cursor is moved beyond 
position 1, the cursor wraps around to 
position 80 on the previous line if the 
terminal is in new-line-enable mode. I[f 
new line is not enabled, the cursor 
remains in column 1. 


Cursor Home (H) 


Moves the cursor to vosition 1, line 1 
(home) 


Direct Cursor Address - Line Position 


Moves the cursor vertically to any Line 


‘as specified by the character following 


X, as shown in Table 4-4 


Multicode-Y 


Multicode-Z 


Multicode-1 


Multicode-2? 


Multicode-3 


Multicode-K 


Multicode-[ 


Multicode-J 


Direct Cursor Address - Charazter 
Position 


Moves the cursor horizontally to any 


position on a line. The character 
following Y specifies the horizontal 
character position, as specified in 


Table 4-4. 
Read Cursor Address 
Causes the terminal to transmit the line 


and character position of the sursor, as 
specified in Table 4-4 


Seat Tab 
A tab stop is set at the cursor 
position. Tab stops can be set in any 


oft the 24 lines of tha iisplay and are 
effective for all lines. 


Clear Tab 


The tab stop at the cursor loczation is 
cleared. 


Clear Ali Tabs 
All tab stops are cleared. 
Clear All 


Clears the display memory to nulls. All 
tab stops are cleared. 


Clear Line 

Clears line (reset to nulls) starting 
with the present cursor position to the 
end of line 

Clear Display 

Clears the display (reset to nulls). 
Except for tab stops, the entire display 


is cleared from the present cursor 
location to the end of the page. 
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TABLE 4-4 CURSOR ADDRESSING 


— 68 om ae oe ee ow om oe oe oe am ew am om ae a om oe op @& oF cm am om am am oF ow we oe og 


ee nee ee een re ee ee ee ee ees eee ce ee ees ee ee eee ee: ome eee eee eee ee ee es wre es ee 
re ee Re en eee A See ere SA Ge eee Sa Gee me Se ee cee ee ee ame SON: me eee SEs Goes ae ON Ee eee es ems oe 


—e 
= 


{| (SP) | 20° | 1 || H | 
| | 27 | 2 f| of | 
| : f 22 | 3 HI J | 
| i | 23 | A | K | 
| S , 24 | 5 lf o-L | 
| % | 25 | 6 II M | 
& [| 26 | d l! N | 
| : } 27 | 8 I! oO | 
| ( | 28 | 9 [| P | 
| ) | 29 | 10 tI 2 | 
| : J zA | 11 [} =o | 
| + ; 2B | 12 1 | S | 
| : f 2c | 13 | T | 
| = } 2D | 14 lf J | 
| ° { 2E | 15 1 | Vv | 
| / | 2F | 16 lf =6W | 
0 | 30 | 17 I | x | 
| 1 } 31 | 18 I | Y | 
| 2 { 32 | 19 I] Z | 
| 3 } 33 | 20 1] { { 
| 4 } 34 | 21 {| / | 
| 5 | 35 | 22 11 ] | 
| 6 | 36 | 23 I] ‘ | 
| 7 | 37 | 24 {i = | 
| 8 |} 38 | 25 I | | 
| 9 , 39 | 26 [| oa 
| ; | 3A | 27 | b | 
; | 3B | 28 Il oc | 
| < J 3c | 29 lI d | 
| = | 3D | 30 tI e | 
| > {j 3E | 31 | £ | 
| ? | 3F | 32 1] g | 
| @ {40 | 33 ff oh | 
| A , et 34 II i | 
| B f 42 | 35 I j | 
| Cc | 43 | 36 i! ok | 
| D eae, 37 [| 1 | 
| E | 45 | 38 {{ om | 
| E eo. i 39 I} on | 
| G }, 47 | 4) 1] fe) | 


4.7 ENCODED ERROR MESSAGES 
Encoded messages are displayed indicating 


operation occurring under the control 
manager. Table 4-5 lists these messages. 
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| 
{| LINE/ 


| 

| 
HEX | COLUMN | 
SS Sas SSSsSs=a | 
48 | 41 | 
uo | 42 | 
TS ee | 
4Bof 44 | 
ors nn on 
uD | 46 | 
HE | 647 
uF [| 48 { 
50 | 49 | 
51 | 50 | 
52 | 51 | 
53 | 52 
54 | 53 
55 | 54a | 
56 | 55 | 
57 | 56 
58 | 57 | 
59 | 58 | 
5A { 59 | 
5B 60 | 
5c | 61 fr 
5D | 62 | 
SE | 63 =| 
SF | 6u | 
60 | 65 | 
61 | 656 
62 | 67 | 
63 | 68 | 
64 | 69 | 
65 | 70 | 
66 | 7" 
67 | 72 | 
68 | 73 | 
69 | 74H OY 
6A | 75 | 
6B | 76 
6c | 77 | 
6D | 78 l 
6E | 79 | 
6F {| 8O0 | 


the status of an I/09 
of the TTY/VDU terminal 


CN i i ee ee ee a eel 


TABLE 4-5 


(HEX) 


me ere ee rm ee eee eee eee ee ee ee wee ee re res ee ee ee ee ee we we ce re ee ee ey ee re cme ee ee ee ee ee ee ee wre ee we ee ee ee ee ee oe 


ENCODED ERRORS AND DEFINITIONS FOR TELETYPE 
(TTY) TERMINAL MANAGER 


No errors 


Line delete caused termination during real 
Break detected during write 

Break detectad during read 

Terminated by data error (se2 parity bits) 


Framing or stop-bit error 

Reverse channel error 

Lost carrier on read 

Lost clear-to-send on write 

Data set not ready 

Device unavailable; adapter not present 

Character overfiow 

Ring status detected during data transfer 
Busy and/or done bits in chained buffers 
bad; may indicate priority too low 

Number of commands executed greater than 
255 


| 

| 

{ 

| 

| 

| 

| 

| 

| 

| 

{ 

| 

| 

| 

| 

| 

| 

|] Task queue full, invalid or nonexistent 

{| Buffer-management-routine error; may indi- 
} cate priority too low 

| Timeout 

} Halt I/O request aborted I/0 

{ Invalid command or modifier 

| 

| Memory fault in referencing iata 

| 

{| Memory fault in referencing buffer 

| 

| Logical unit illegal 

| 

{ ITllogical device status 

| 

| Power failure 

| 

| Illegal software condition 

| 
| 
| 
| 
| 


Tllegal translation table 


Timeout during connect sequence 


— om a em a ae ae em er om ae om om om = oe ae ae we ee om om oe @ of we ae oe om am oe ow em ae em iw ee am em mm om ee ow @ @ @ ow & a ow on oe ee me 
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The first byte of each status code listed in Table 4-5 refers to 
the device independent status of the error. These crtodes are 
defined as follows: 


CODE 


CO 


AC 


90 


88 


BY 


81 


20 
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DEFINITION 
Tllegal function 


Device unavailable; sign off us2r. 1 2 
switched line, reissue call. 


End of medium 

End of file 

Unrecoverable error; report to overator 
Illegal or unassigned lu 

Parity or recoverable error; reissue the call 


Device unavailable or parity error sent to 
recovery routine 


? 


CHAPTER 5 
MODELS 1200/1250/1251 EDITING VIDED DISPLAY UNIT (VDU) 
TERMINAL MANAGERS 


5-1 INTRODUCTION 


This chapter describes the functions of the Moiels 1200/1259/1251 
Fditing VDU Terminal Manager. This terminal manager operates 
within OS/32 (R06 software release and higher). The Models 
1200/1250/1251 terminal managers provide the usec with the full 
range of editing features and programmable operations that are 
available with these models. These features include the 
multidrop and light pen capabilities of the Models 1250/1251. 


User programs can communicate with these VDUS via supervisor call 
1 (SVC 1). The terminal manager supports local and remota 
point-to-point communications as well as standari utility 
programs. 


Because the Models 1200/1250/1251 terminal managers support a11 
features of  INITMASY, the terminal manager can replace INIIMASY 
when Models 1200 or 1250/1251 VDUS are being added to existing 
teletype (TTY) configured systems. 


5-2 FUNCTIONAL DESCRIPTION 


5.2.1 Device Assignment 


The Models 12909/1250/1251 Editing VDUs can be assigned to a user 
task (u-task) logical unit (lu) by one of two methods: 


1° The operator ASSIGN command, or 


2% The SVC 7 assign function. 


Refer to the OS/32 Supervisor Call (SVC) Reference Manual and the 
OS/32 Basic Data Communications Reference Manual for detailed 
assignment procedures. 


To assign the Models 1250/1251 VDUsS to an lu in a ~multidrop 
environment, use the GENERATE command or macro in the user 
programe The GENERATE command or macro generates system 
structures associated with the terminal name; the ELIMINATE 
command or macro is used to eliminate them. 
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5.2-1261 GENERATE Command 


The GENERATE command builds system structures within system space 
for the Models 1250/1251 VDUs. 


Formats: 


GENERATE tn,cnum 


Parameters: 


tn 


cnum 


Example: 


LOAD EGU.TSK 
TA EGU 


is a file descriptor (fd) specifying the name 
of the terminal. This staniard fd, defined by 
the designer/operator, has the format of 
voln:filename.ext, where voln is the sysgened 
device mnemonic of the communications line, 
and filename.eext is the name of the terminal. 


is a decimal number from 0 through 127 (except 
for codes listed in Appendix B) specifying the 
terminal address that corresponds to a 
poll/select address for the terminal. A 
system operator obtains a value for cnum from 
the system designer. 


ST ,COM=CON:,LOG=PRT2:, ERR=GENERR: EGU 
GENERATE BSCO:DISPLAY.001,0 
GENERATE BSCO:DISPLAY.002,1 
GENERATE BSC1:DISPLAY.001,2 
GENERATE BSC1: PRINTER.002,3 


END 


5-2-12-2 GENERATE Macro 


The GENERATE macro, 


issued from within a task, builis system 


structures within system space for the Models 1250/1251 VDUs. 


Formats 


OPERATION | 


OPERAND 


Parameters: 


xadr 


XPCB= 


FD= 


CNUM= 
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ee ed 


GENERATE 


| 

{ 

| 

| 

| ,FD=‘*fd' 
| 

| absexp 
| ,/CNUM= 

| reg 

| 


is the symbolic or indexed address of a 
previously constructed parameter control block 
(PCB). If this parameter is omitted, the 
parameter control block is automatically 
built, and its address is placed in register 
14. a 


xadrx is the symbolic or indexed address of an 
extended parameter control block. If this 
Parameter and the xadr parameter are omitted, 
the extended PCB is automatically built and 
linked to the previously constructed PCB. 


(reg) is a register 
decimal value 
the register 
extended PCB. 


expression spesifying a 
from 0 through 15 that indicates 
containing the address oof an 


*‘fd' is the unpacked file jescriptor of tha 
terminal for which the PCB is being generated. 
This fd corresponds to the terminal name (tn) 
in the GENERATE command. If this parameter is 
omitted, the fd must have been previously 
specified in the FMPCB macro. 


absexp is an absolute 
specifying the decimal 
127 that designates the terminal poll/select 
address. If this parameter is omitted, it 
must have been previously specifiei in the 
XFMPCB macros See Section 5.2.1.3. 


byte axpreassion 
value from 0 through 


Functional Details: 


Before execution of the GENERATE macro, the PCB must contain a 
value for FD, and the extended portion of this PCB built by the 
XFMPCB macro must contain a value for CNUM. If the PCB does not 
contain these values, they must be specified with the GENERATE 
MacrOe 


Examples 
GENERATE FM.PCB,CNUM=(R2) 
5e-201-3 XFMPCB Macro 


The XFMPCB macro constructs an extended portion for the file 
INanagement PCB. 


Format: 

| 
NAME | OPERATION | OPERAND 
symbol | XFMPCB | absexp 

| | ,CNUM= 
| | (reg) 
{ | 

Parameter: 

CNUM= absexp 1S an absolute byte expression 


specifying the decimal value from 0 through 
255 that corresponds to the ASCII character 
code for the terminal poll/select addiress. If 
this parameter is omitted, it must have. been 
previously specified in the GENERATE macro. 


(reg) is a register expression spertifying a 
decimal value from 0 through 15 that indicates 
the register containing the poll/select 
address. 


Functional Details: 


If symbol is specified, it becomes the symbolic address. Whether 
or not symbol is specified, the macro places the extanjdei PCB 
address into register 14. 
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The extended PCB must contain a value for CNUM before the 
GENERATE macro can be expanded. Tf omitted from the XFMPCB 
macro, CNUM must be included with the GENERATE macro. 


§.2-1-4% ELIMINATE Command 
The ELIMINATE command eliminates system structures from system 
Space that were previously built for the Models 1250/1251 VDUs. 


Format: 


ELIMINATE tn 


Parameters 
tn is an fd specifying the name of the terminal 
to be eliminated. See the GENERATE command 
for a detailed description of this parameter. 
Example: 


LOAD EGU.TAK 

TA EGU 

ST ,LOG=PRT2:,ERR=SENERR-ESU, COM=CON: 
ELIMINATE BSC2: DISPLAY.0901 

END 


5.2-1e-5 ELIMINATE Macro 
The ELIMINATE macro eliminates system structures within system 


Space previously generated for the Models 1250/1251 VDUs. 


Format: 


OPERAND 


| 
NAME | OPERATION 


symbol ELIMINATE 


gE D=" fq" 


s 
fe) 
for 
i} 
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Operands: 


xadr is the symbolic or indexed address of a 
previously constructed PCB. If this parameter 
is omitted, the PCB is automatically built, 
and its address is placed in register 14. 


FD= "fd" is the unpacked file descriptor of the 
terminal for which the PCB is being generated. 
This fd corresponds to the terminal name (tn) 
in the GENERATE command. If this parameter is 
omitted, the fd must hav2 been previously 
specified in the FMPCB macro. 


Functional Details: 


Before execution of the ELIMINATE macro, the PCB must stontain a 
value for FD, and the logical unit (lu) to which the file 
descriptor is assigned must be closed., 


Example: 


ELIMINATE FM.~PCB1,FD-MDCB. DISPLAY.002 


5-2-2 SVC 1 Interface 


SVC 1 is used to initiate I/0 for both local and remote devices. 
See the 05/32 Supervisor Call (SVC) Reference Manual for a 
detailed description of tne SVC 1 Darameter block. 


5.2.3 SVC 1 Extended Options 


The extended options field of the SVC 1 parameter block specifies 
to the OS/32 data communications subsystem the I[/0 funstions to 
be supported for the Models 1200/1250/1251 VDUs. When this field 
is used, bit 7 of the SVC 1 function code ani bit 6 of the task 
option word located in the task control block (TCB) are set to 1. 


Figure 5-1 illustrates the fullword format of the extended 
options field of the SVC 1 parameter block. 


2911 Function Extenied 
modifiers functions 

(ew: wee (Oo) 

Bits: 0 15 16 25 26 31 


Figure 5-1 Extended Options Fullword Format 


SG 438-047 FIO ROO 


Bits oO through 
communications. 
modifiers, 


Bits 16 


and function modifiers 


TABLE 5-1 
BIT | 
SETTING | 
(HEX) | OPTION | 
Y'8c00 0000! Connect (CON) 


—_— a ow om oe ee oe em ow em me a oe om oe a oo @ oe a a 6 ow om oa oe ae ow om <w oe ow a on eo oe a eo om om ow oo @ om om ow ow om 98 oo oe oe ee ee we om wm ow ws oe 


Y*'4O00 0000° | Disconnect | 
} (DCT) | 
| 

Y°O0CO0O0 0000' | Image (IMG) | 
| | 

Y¥'°2000 0000° | Format (FMT) {| 
| 
| | 
| | 
| | 
| | 

Y'OO80O 0000" | Vertical 
| forms control | 
| (VFC) | 

Y'0000 8000° j Nontermina- | 
j tion on CR | 
| (NTC) | 

Y¥°O0000 4000° |{ Enable upper- | 
|! case only | 
! (EUO) | 

Y¥‘0000 2000° | Clear screen | 
} (CLS) | 

Y'0000 1000° | Unlock key- | 


| board (UKB) | 
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15 are for general use 
through 
while bits 26 through 31 can 
64 device dependent I/0 functions, 
1200 and 1250/1251 communications. 


25 are used as 


41 of 
Available extended 
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SVC 1 FUNCTION/FUNCTION MODIFIER OPTIONS 


Terminal manag2r answers a tele- 
phone ring on a dial-in line 
during a read or write line 
initialization sequence. 


Terminal manager disconnects 
from a switched line following 
final data transfer. 


Data being transmitted is in im- 
age mode and is not formatted. 


Terminal manager performs normal 
record buffering, insarts or je- 
letes lina control characters, 
and recognizes appropriate data 
format control characters on 
transmitted data. 


Requests VFC option for an ASCII 
I/O operation. 


Read will terminate only on de- 
tection of end of text. 


TranSlation of lower to upper 
case is enabled. 


Unlocks the keyboard after I/0 


in both local ani remota 
function 
be used to specify up to 
which are used in Models 
functions 
for the SVC 1 extended options fullword 
are listed and described in Table 


ee eee ee re ee ee ee ee ee ee ees ce cee ee ee cere Se ee, ee ee ee een See ee ee ee eee ee ee omens Se cee ee wees eee ee 


TABLE 5-1 SVC 1 FUNCTION/FUNCTION MODIFIER OPTIONS (Continued) 
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BIT l l 


(HEX) | OPTION ! MEANING 


i Ne ren eel rn Nhe Meee i ree gece De Dh eee nr re Dench ee Ne Mil en aelh ree ee Nene, Aerie een ee A vandiivancthnucdteaediiancdiherel 
oe oe ee ore on one ome ane Se a ae a aes ae Ee Se eee eee ON me ee ee eS ne a ee ee ee ee ee ee! ee ee SD Domes oe cee eh SY SD GS a me ees ee ee tem ee ce 


Y°O0000 O0800* | Lock keyboard {| Locks the keyboard aftar I/93 
| (LKB) | 

Y'OOOO O400" | Write blink- | Writes blinking characters 
| ing charac- j 
| ters (VBL) H 

Y'0000 6200° | Write protec- | Writes protected characters 
| ted charac- | 
|} ters (WPC) | 

Y'O0000 0100° | Write reverse | Writes reverse video characters 
{| characters | 
{ (WRV) | 


| Write low- | 
} intensity | 
| characters | 
| 


(WLI) 
Y°O0000 0000° | Conversa- | Executes the read/write as con- 
| tional mode | versational 
| (CNV) | 


Y'OOO00 O001'* Request toa 


send (RQS) 


| Issues the RQS sequence from 32 

| terminal and places an attention 
| identifier character (AID) in 

| the user buffer, usually follow- 
{| ed by read immediate 

| Read | Reads sequence used in csonjunc- 
| immediate | tion with the RQS sequence to 

{| unprotected | read unprotected fields from a 

| CRIU) { formatted screan 


| Read | Reads sequence used in ctonjunc- 
|} immediate | tion with RQS sequence to read 

| modified | modified data fields from a for- 
|} (RIM) { matted screen only 

Y°0000 0004" | Read | Reads sequence used in conjunc- 
{| immediate all | tion with the RQS to read an ean- 
{| (RITA) | tire screen. Data transfer is 

| | based on setting of full/partial 
| | screen mode. 
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TABLE 5-1 SVC 1 FUNCTION/ FUNCTION MODIFIER OPTIONS (Continued) 
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BIT | | 
SETTING | 
(HEX) | OPTION | MEANING 

Y'OQ000 O0005° | Send { Reads unprotected data fields in 
| immediate {| send immediate mode; i.2., when- 
| unprotected | ever the send key is prassei 
| (SIU) | 

y'oc00 0006" { Send | Reads modified data fields from 
| immediate |} a formatted screen whenever the 
|} modified } send key is prassed 
| (SIM) | 

Y'0000 O0007° | Send | Reads the entire screen of data 
{| immediate all | whenever the send key is pressed 
| (SIA) | 

Y'O0000 0008" | Write buffer | Indicates the tall is a write 
} edit (WBE) | in edit mode; i.e., depending on 
| | which function modifier is set, 
| | WBE can write blinking charact- 
| { ers, protected characters, etc. 

Y'OGOO 0009" | Read cursor | Places cursor address in the 
{| address (RCA) | user buffer exactly as it is re- 
| | ceived from Perkin-Elmer Moiels 
| { 1200 or 1250/1251 VDUs 

Y'OO00 OOOA' | Read options {| Reads two option bytes through 
| (ROP) | Models 1200 or 1250/1251 VDUs 
| | into the user buffer 

Y°0000 OOOB* | Read status | Terminal immediately transmits 
| immediate j status byte to host 
| (RST) | 

Y°0000 OOOC’ | Read status | Reads status byte through Models 
| when ready { 1200 or 1250/1251 VDUs only when 
| (RSR) | print or insert/ielete is com- 
| | pleted 

Y'0000 OOOD* | Clear screen | Clears unprotected areas of the 
j (CLS) | screen only 

Y'0000 OOOE' { Clear memory | Clears all memory incluling pro- 
} (CLM) | tected area 


TABLE 5-1 SVC 1 FUNCTION/FUNCTION MODIFIER OPTIONS (Continued) 
BIT | | 
SETTING | 
(HEX) | OPTION | MEANING 
Y‘'O0000 900F" | Enter | All subsequent characters, in- 
| transparent | cluding control codes, are 
{ mode (ETM) | stored in memory and displayed. 
| | No control action takes place. 
| } A new line is enabled and scroll 
| |} is disabled, regardless of the 
| { local control key setting. 
Y°0000 0010° | Enter normal | Exits from transparent mode. 
| mode (ENM) | Control characters are neither 
| | stored nor displayed. 
Y'0000 0011° | Home cursor | Places cursor in home position 
| (HME) | 
Y'0000 0012°* | Set cursor | Cursor position line hexadecimal 
| position { numbers 00 through 17 and column 
| (SCP) | hexadecimal numbers 00 through 
| j 4F are providei in the user 
| | buffer. 
Y'0000 0013° | Clear field | Clears the current field to 
{| (CLF) | which the cursor is pointing 
Y'0000 O0014* | Set tab stops | Sets tab stop positions in the 
|} (STS) | user buffer. Tabs are effective 
| { for all lines. 
Y‘°0000 0015" | Clear all {| Clears all tab stops 
| tab stops | 
| (CAT) | 
Y'0000 0016° | Modify data |] Modifies the encoded value in 
| communications| bits 12-15 of the data communi- 
} default | cations extended device code 
| extended ! DCB.XDCD 
{ options (MOD) | 
Y°0Q000 0017" | Uniock | Unlocks the keyboard. 
| keyboard | 
|. (UKB) | 
Y'OOCO 0018* | Lock keyboard | Locks the keyboard 
| (LKB) | 
Y'o0O00 0019° | Clear | Clears modifiei data tags only 
} modified data | 
{ tags (CDT) | 
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TABLE 5-1 SVC 1 FUNCTION/ FUNCTION MODIFIER OPTIONS (Continued) 


BIT | | 
SETTING | 
(HEX) | OPTION | MEANING 
Y'QOO00 OO1AS | Stop print | Stops printing after printout 
! option (SPO) | currently in progress is 
| | finished 
Y'O0O000 OO1B" | Print screen | Prints entire screen 
| from home | 
| (PHM) | 
Y'O0000 001C" | Print screen | Prints screen from currant cur- 
{ from cursor } sor position to the end of 
{| (PCR) | screen 
Y'°Q000 001D° | Simulprint | Activates the form feed control 
| form feed | for the print page 


| control (PFF) | 


Continuous Simultaneously outputs stharac- 


| | 

} Ssimulprint | ters to the Molels 129) or 

| (PCO) } 1250/1251 VDUsS and the remote 
| | printe 


= oF OD oF ae om oe = oF en =e ah ow am we om Go ooo a @ @ & oe oe «ow ao @& @ oe o == am em om am oe ae ae a om = ow @ ae @ oe @ cm ee oe oF an a ae Ge ow a ow ae oe & oe 


Page pause |} Directs Models 1200/1259/1251 

(PGP) | VDU terminal managers to send 

| RQS sequence and wait for the 

{ user to press the VDU function 

| keys 

Y*'0000 9020° | Write edit | Sends any character with parity 
| with |} bit set aS an attribute charac- 
{| attribute } ter to Models 1200 or 1250/1251 
{| character | 
| | 
{ 


VDUs following an ESC! generated 
generated by the terminal manager 
(WAG) 


wan wee wewrens Be Beware w ewes ewe we et eerie oe Ow Ow we Ss oe we we ew eo eee ee ee ee eee eo ee 


Read all with Optimizes the data read from 


{ 

| attribute | Models 12090 or 1250/1251 VDUs 

| character {| during read all by disregarding 
{| truncated |} ESC! 

j} (RAT) | 


Y'0000 0022' Send all with Optimizes the lata read from 


| | 

j attribute | Models 1200 or 1250/1251 VDUs 

| character { during send all by disregarding 
| truncated |} ESC! 

{ (SAT) , | 
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TABLE 5-1 SVC 1 FUNCTION/FUNCTION MODIFIER OPTIONS (Continued) 
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BIT | | 
SETTING | 
(HEX) | OPTION | MEANING 
Y°0000 0023° | Send key | Overrides the previous send key 
| override { pressed during RQS. This 
{| (SKO) | applies to only one data trans- 
| | mission. 
Y°O0000 0024" | Write status | Writes a maximum of 30 charac- 
|} line user [| ters to the 30-byte user area of 
| area (WSL) | the Models 1250/1251 status line 
Y°0000 0025° | Send status | Reads a 33-byte user area of the 
| line user | status line whenever the Models 
| area (SSL) |} 1250/1251 SEND key is pressed 


Write user- Writes 2 user-~supplied terminal 


| 

| supplied | configuration to Models 1250/ 
| terminal { 1251 VDU EAROMS (permanent) 

{| configuration | 

| to EAROM l 

| CWUP) | 


{| Write user- | Writes a user-supplied terninal 
{| supplied |! configuration to Models 1250/ 
| terminal } 1251 VDU RAMS (temporary) 
{ configuration | 
{ to RAM (WUT) | 
Y'O0000 0028° |{ Read terminal | Reads 902 configuration bytes 
| configuration | from Models 1250/1251 VDUs into 
} (RTC) |} the user buffer 


NOTE 


Extended option bits 3 through 7, 9 
through 15, and 25 are reserved and must 
be set to 0. 


SVC 1 extended functions are mutually exclusive; however, an I[/0 
with multiple requests or operations can be performed. Ihe 
function modifiers are used to expand a function's capability. 
For example, the write edit function can be expaniei to write 
blinking, write protected, write reverse video, or Write 
low-intensity by a function modifier. However, not all function 
modifiers apply to each extended function. Table 5-2 lists the 
possible function/function modifier combinations. 
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FUNCTION/FUNCTION MODIFIER COMBINATIONS 


TABLE 5-2 
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5-3 USING THE MODELS 1200/1250/1251 VDU TERMINAL MANAGERS 


Programmers can encounter various levels of complexity in using 
the Models 1290/1250/1251 VDU terminal managers. If the Moiels 
1200 and 1250/1251 VDUS are used as replacements for I[Ty 
terminals in an interactive environment, the terminal nanager is 
interfaced with the standard Basic Data Communications TIY/VDU 


Terminal Manager. However, if the terminals are used to take 
advantage of all their features, the programmer should be aware 
of both the hardware features and the logical interface 


procedures used to access the terminal manager for each model. 


The following sections describe the hardware capabilities, the 
operation modes, software and hardware envirotlment requirements, 
and general system generation (sysgen) procedures for the Models 
1200 and 1250/1251 VDUs. 


5.3.1 Models 1250/1251 Terminal Configuration 


The Models 1250/1251 VDUs must be configured through a terminal 
configuration procedure to operate in a multi-terminal monitor 
(MIM) or integrated transaction controller (IIC) environment. 
Configuration can be performed in two ways: 


1¢ at the terminal end (user configuration), anil 


2. ‘at the host end (downline load configuration). 


If the Models 1250/1251 VDUs are configured at the terminal end, 
the user selects and enters desired options from sets of 
functions called menus. If the Models 1250/1251 VDUS are 
configured at the host end, the host performs downline loading by 
sending the appropriate multicode seyuences to the terminal. 


For detailed information concerning user and downline load 
configurations, refer to the Models 1250/1251 Visual Display 
Units (VDU) Terminal Configuration User Guide and the Models 
1250/1251 Visual Display Units (VDU) User's Manual. 


5.3.2 Terminal Features and Special Character Format 


The following sections describe special character sequences 
interpreted by the Models 1200 and 1250/1251. Multicode, 
attribute, and certain line character sequences can also be 
included within the user buffer to activate specific terminal 
features. The description of the input AID character, status 
bytes, and option bytes can be used to interpret the special 
sequences received from the terminals through terminal manager 
extended functions. 
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5e3e22-1 Multicode Sequence 


Multicode sequences are used to implement such terminal 
operations aS cursor movement, lock-out, setting tabs, field or 
screen clearing, editing and setting attribute bytes and print 
options. 


The standard method for executing multicode operations from the 
host computer involves transmission of a multicode character to 
the terminal, immediately followed by a character jesignated 
unique to the function being performed. See Table 5-3 for a list 
of some common multicode sequence characters. For example, by 
transmitting the sequence FSC A (where ESC tas been deafined as 
the multicode character), the host commands the terminal td move 
the cursor up one line. Most multicode sequences on the Model 
1200 can also be initiated from the keyboard by depressing the 
multicode key and then depressing the deSignated character key. 


The ESC character iS normally used as the multicode charaztter for 
Models 1200/1250/1251 terminal configurations. However, the 
Models 1250/1251 terminal configuration allows the programmer to 
designate any ASCII character as the multicode character in thea 
event that the ESC character is dedicated to another system 
function. In order to store a multicode charaster as itself, it 
must be entered through the keyboard or transmittei over the 
communications line twice. 


TABLE 5-3 MULTICODE SEQUENCES 


| HEX | ASCII | 


| 
| CODE [| DISPLAY | DESCRIPTION j 
| SSS SSS SS SE SS SS SSS SS ES SS SS SSS SS SS SS SS SS SS SS SS SS ESS | 
{| 21 {| ! {| Set attribute | 
| 28 | ¢ | Lock keyboard | 
| 29 ! >) | Unlock keyboard | 
|} 31 | 1 |} Set tab | 
|} 32 | 2 | Clear tab { 
| 33 | 3 | Clear all tabs { 
| 3B | 3 | Set print options } 
J} 3C | < | Send key override | 
} 41 {| A | Cursor up | 
} 42 | B | Cursor down { 
| 43 t < J Cursor right | 
| 44 | D {| Cursor left | 
J 45 | £E | Set full screen | 
{| 46 | F | Set partial screen | 
{ 47 | G | Set conversational | 
| 48 | H | Home cursor | 
{| 49 | I | Clear line/field | 
| 4A | J | Clear unprotected* | 
| SB | K | Clear display mnemory* | 
| 4c ie | Insert line* | 
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TABLE 5-3 MULTICODE SEQUENCES (Continued) 


{| HEX | ASCII | | 
{| CODE | DISPLAY | DESCRIPTION | 
| 
| 4D | x | Delete line* | 
{| 4E | N { Insert character* | 
|} 4F { oO | Delete character* [ 
} 590 {| P | Poll/select | 
| 51 | Q | Reset modified data tags | 
j, 52 | R | Request to send | 
{| 53 | Ss | Set buffer address | 
} 54 | T | Insert cursor | 
| 58 |} X {| Set cursor pos-line | 
| 59 | Y | Set cursor pos-character | 
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* These multicode sequences require time 
delays in the transmission stream. The 
user should have NULL fill characters 
following the multicode sequence in the 
transmission buffer. For further | 
information, refer to the Model 1200 ani | 
Models 1250/1251 User Manuals. : i 


5.3-2-2 Attribute Characters 


Attribute characters are used to define the start of a field and 
the mode in which the field is displayed. The end of a fielj is 
defined by a second attribute entry that defines the start of the 
next field. 


Programmers can send attribute characters to the VDU by sending 
ESC ! (Hex 1B, 21) followed by the attribute character, ani 
issuing a write edit with the attribute character generated. 
Also, programmers can issue a write-edit function call with the 
function modifiers such as write blink, write protect, write 
reverse video, and write low intensity. Figure 5-2 shows the 
format of the attribute character. 


These Models 1200/1250/1251 commands are specified by an e2scape 
character (Hex 1B) plus the ASCII values shown in the column to 
the left of each command. See Appendix B for ASCII codes. 


wi 
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none Par B/N MDT mode 


| | | IND |IV [LT | | | 


Bits: 0 1 2 3 4 5 6 7 


Figure 5-2 Attribute Characters 


BIT MEANING 
0 Parity 
1 O=normal field 


1=blinking field 


2 Modified data tag identifiers (modified field 
for read/send modified transmissions) 
O=not modified 
1=nodified 


3 O=display field 
1=nondisplay field (security) 


4 O=normal video 
1=inverse video 


5 OQ=normal intensity 
1=low intensity 


6-7 O00=alphanumeric 
O1=numeric entry only (1-9., + -$) 
1G6=protected field 
11=graphics (bits 1-5=graphic characters) 


5.3.2.3 Line Drawing Characters 


User programs can cause the terminal to enter the graphic mode by 
sending a shift out character (SO, Hex ‘'OE'). The characters 
following are then interpreted as line drawing characters. Refer 
to Table 5-4. User prograns can exit the graphic mode by sending 
a shift in character (SI, Hex ‘OF'). 


User programs can also cause the terminal to antear the graphic 
mode by sending an attribute character (with bits 5 ani 7 set to 
one) to be interpreted as a line drawing character. Tha graphic 
mode is exited immejiiately after outputting this attribute 
character. 
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TABLE 5-4 LINE DRAWING CHARACTERS 


——- om om oe ee ee ee ee em ee ee we oe oe ow oe ew = oe oe ow oe oe ee ee we we i ee ee 


| BITS BIT1 = X | BIT1 = X | 
|--------- | HEX | BIT2 = X | BIT2 = X | 
| 45 67 | VALUE | BIT3 = 0 | BIT3 = 1 | 
| 
100004] 0 fa] [Pf bk | 
| | | | | | | 
loool 1 pad ' Goat Foy 
| | | | | 
{000 406 9 (Bt * |R|omm 
| | | | | 
foo11] 3 ie ocr ee: am Cae ae ee |, 
| | | | | | | 
$}o100 44 (D}Jomres§ety ke | 
| | | | | | | 
[640.1115 ,Ey_ tc f|uyf Ay 
| | | | | | | 
1 O.4.450 |-6 [Fi ro oyvgi d | 
| | | | | | | 
(o114 47 ic) 1 |yuy €£ 4 
| | | | | I | 4 
} 1000 ] 8 fH | + fx f 
| | | | | | | 
,1001 19 ;Iey F&F |Yy 7? | 
t | | | | 
1 101704 A oe a oe ee | 
| | | | | | | 
} 10114 4B ;K | =— | Cf» | 
| | | | | | | 
i: AO 2 Xe (i ae Re ee 
| | | | | | 
111941 D (M}] * Jiye * | 
| | | | | | y | 
| 1170 4 E {nj + | %* | | 
| | | | | 
4 4.9 1k ro} T |[- | l 


5.3-2-4 Status and Option Bytes 


The Models 1200 and 1250/1251 allow the user to read the status 
byte and two option bytes. The status byte is shown in Figure 
5-3. The option bytes for the 1200 are shown in Figures 5-4 and 
5=5. The option bytes returned from the Models 1259/1251 are 
always null. 
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Figure 5-3 Status Byte Format 


O-Parity bit (set accordingly) 
1-Overrun=1 

2-Parity error=1 

3-Printer error=1 

4—~Printer busy=1 

5-Keyboard locked=1 

6-Command error=1 

7-Background busy=1 


weaG- -  .. SSeS asees ease are Slee eee 


Figure 5-4 Option Byte 1 Format 


O-Parity bit (set accordingly) 
1-Send page terminator, ETX=0, EOT=1 
2-CR line terminator enabled=1 
3-Uppercase only (U/C)=1 

4-AUTO LF enabled=1 

5-Scroll enable=1 

6-Full/partial screen, full=1 
7-Conversational mode=1 
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Figure 5-5 Option Byte 2 Format 


O-Parity bit (set accordingly) 
1-Transmission mode (nonconversational) 
2-Send immediate all=99 
Send immediate unprotected=01 
Send immediate modified=10 
Request to send=11 
3-Parity option-space=00 
4-Mark=01, even=10, odd=11 
5-Null suppress all=1 
6-Send line terminator enable=1 
7-Send line terminator EOT=1, ETX=9 


§.3.-2-5 Function Keys and Attention Identifier (AID) Characters 


As an option, the Model 1200 offers 15 user-defined function 
control keys. The Models 1250/1251 offer 12 user-defined keys. 
The number of control codes generated can be expanded td 32 and 
24, respectively, by depressing shitt. These keys generate a 
multicode sequence followed by an AID character which is returned 
to the user buffer following an ROS function. Table 5-6 lists 
the function control keys and their associated AID characters for 
the Model 1200. Only keys 1-12 apply to the Models 1259/1251. 


The three send functions Llistei in Table 5-5 are available on 
three separate keys on the Model 1200 keyboard. The Models 


1250/1251 have one SEND key which can be designated as Send Line, 
Send Message, or Send Page. 


TABLE 5-5 ATTENTION IDENTIFIER (AID) CHARACTERS 


i ee ee ee ee ee 


| FUNCTION | AID CHARACTERS TRANSMITTED CHEX) | 
| CONTROL |---------------- w----------------- l 
i K EY { UNSHIFTED | SHIFTED H 
J HSS SSSR SSeS SSeS SSS SSS SHS SsH SSeS SESH SSS SSS HSsas| 
l 1 | A (41) l a (61) | 
l 2 | B (42) l b (62) | 
| 3 f C (43) | c (53) | 
| 4 , D (44) | d (64) | 
| 5 f E (45) | e (65) | 
l 6 | F (46) | £ (66) | 
| 7 | G (47) | g (57 | 
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TABLE 5-5 ATTENTION IDENTIFIER (AID) CHARACTERS 


(Continued) 
| FUNCTION | AID CHARACTERS TRANSMITTED (HEX) | 
| CONTROL = | --------n renner nnn enn ene n nnn nee | 
| KEY | UNSHIFTED | SHIFTED | 
| == S522 25222>2252>=252222=2=5=25=2=-2=22=22=2=2=22=2=22=°2=52=55=5=2=°2=2°5-225=2°2>=2=52=52== | 
| 8 | H (48) | h (68) | 
| 9 {| I (49) | i (69) | 
| 10 | J (4A) | j (6A) | 
| 11 | K (4B) | k (6B) | 
| 12 | L (4c) | 1 €6C) | 
| 13 | M (4D) | m (6D) | 
| 14 | oN (4E) | n (6B) | 
| 15 | oO (4F) | o (6F) | 
| 16 | P (50) | p (70) | 
| [Seat tan Se Te a ee | 
| SEND PAGE | 14 (31) 1439) 44 
| | | 
| SEND LINE | 2 (32) 2 (32) | 
| | | 
| SEND MSG | 3 (33) 3 (33) | 
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5-3-3 Modes of Operation 


5-3-3-1 Conversational Mode 


Conversational mode enables the Model 1200 and 1250/1251 VDUS to 
transmit and receive data on a character-by-character basis. 
Conversational mode supports read ASCII and write ASCII. 


In conversational mode, the terminal Manager provides the same 
logical capability as the TTY/VDU Terminal Manager. 


During read ASCII all data is read until the buffer is full or a 
carriage return (CR) is found, whichever occurs firste When the 
read terminates, a CR and an LF sequence are sent to the 
terminal. When the character # is entered at th2 keyboard, the 
current line is ignored. When a backspace character is entered 
at the keyboard, the last character entered is ignored. 


During write ASCII, data is output to the tarminal until the 
buffer is empty or a CR is found. An LF is automatically 
appended to the detected CR. If no CR is found, an LF CR 
sequence is output to the terminal. 
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52323-2 Image Mode 


When operating in image mode, the Models 1200/1250/1251 terminal 
managers perform no special character recognition. Data is read 
or written until the buffer is empty. User tasks (u-task) must 
ensure that the I/0 device is under control. To perforn an image 
I/O, the SVC 1 function code must have the standard/extended 
options bit set and the extended option fullword format bit 
reset. 


52343.3 Editing Mode 


The editing mode allows the applications programmer to use the 
editing capabilities of the Model 1200 and Models 1250/1251 VDUs. 
In the editing mode, the terminal can function as follows: 


Ve The application program outputs to the screen providing a 
fill-in-the-blanks form or data to be edited. 


2e The terminal operator enters data to the terminal while the 
terminal is in local wmode and indicates screen-upiate 
completion by depressing a send or function key. 


3- The CPU receives screen data ina single buffered read. 


Execution of data transmission from the terminal varies depending 
on whether the read is performed in read-immediate mode or send 
immediate mode, and on which of the three types of read formats 
(read all, read modified, or read unprotected) is requested. Tn 
addition, certain special output functions (clear screen, insert 
tabs, move cursor) permit modification of the screen image; 
certain special input functions (read cursor position, read 
status) permit determination of current screen state. The 
concepts behind these functions are detailed in the following 
section. 


5-3-3-4 Concept of Request to Send €RQS) and Immediate 

In immediate mode, data is entered from the keyboard and stored 
in terminal memory until the operator depresses a send key. The 
stored data is then transmitted to the host CPJ. This mode is 
subdivided into three programmable transmission modes: 

@® Send immediate all 

® Send unprotected 


e Send modified 
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These modes permit, vrespectively, transmission of all data in 
terminal memory, only data in unprotected fielis, or only data in 
fields modified by the operator. The operator, in turn, can 
select transmission of a single line, a message starting at the 
termination of the last message, or an entire page. 


The RQS mode allows the system designer to fully optimize the 
allocation oof host CPU memory. AS in immediate mode, no data is 
transmitted while the operator is editing a page to be entered. 
However, when a send key is depressed, the terminal transmits a 
ROS sequence only. This sequence informs the program of which 
send key was depressei; e.g., send line, send messag2, or any of 
the 16 special function keys. The program than identifies the 
depressed key, allocates the necessary buffer storage, ani issues 
the required read muiticode sequence to initiate transmission. 
The RQS mode permits all of the preceding at the discretion of 


the host CPU. In addition, the programmer can use 423 
send-key-override command to permit the program to select the 
correct send mode if the operator's choice of keys is 


unacceptable. 


5.3.3.5 Types of Data Read Formats 


Four types of data read formats are passible: Read All, Read All 
With Attribute Character Truncated, Read Modified, and Raad 
Unprotected. The description of each of thes2 data read formats 
follows: 


1. Read All. Based on the Setting of the full/partial screen 
selector, data is transferred starting from home or the 
current cursor position. If the null-suppress-all-sption is 
enabled, nulls are suppressed, and the end of a line is 
indicated by transmission of a CR character (X'OD'). The 
character LF (X'OA') is transmitted following a CR if AUTO/LF 
is enabled. There is no specific format for the data read in 
the buffer. All data displayed on the VDU is fillel into the 
user program buffer. The data format is illustrated in 
Figure 5-6. 
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| 
| 
Byte | 
| 


Data 


No 


Figure 5-6 Read All with Format Screen 


Kead All with Attribute Character I[runcated. The terminal 
Manager throws away the ESC ! (X'1B*,X'21") recaivei ani 
sends the following character (by setting the parity bit) as 
an attribute character. There is no specific format for the 
data in the user buffere All characters except ESC ! are 
sent into the user buffer. The data format is illustrated in 
Figure 5-7. 
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Figure 5-7 Read All with Attribute Character Truncated 


Read Unprotected. If the screen is unformatted; (i.e., 
contains no fields) this operation has the same affect as 
read/send all. If the screen is formattel, only unprotected 
fields are transnitted; nulls are suppressed. A field 
containing all nulls is indicated by a single group separator 
(GS) on the Model 1200 or a single Formatted-Send Modified, 
Send Unprotected-Field Terminator on the Models 1250/1251. 
The data formats are illustrated in Figure 5-8 and 5-9. 
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| ] Field 1 
Field 

| 1 | 

| Data | 

| | 
ta a | 

| | Field 2 
| GS | (All Nulls) 
| | 

[See ae eee epee ee ee 

| { 

| GS | 

| 

Pre SaaS se ae | 

| Field 3 
| Field 

| 3 

| Data 

| 


ETX 


Figure 5-8 Read Unprotected Format 
(Model 1200 VDU) 
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2606.0 | Sarit rat s= SSeS s a -SeSre ses 
| Formatted Send Modified, { 
| Send Unprotected Field Terminator | 


Formatted Send Modified, | 
| Send Unprotected Field Terminator | 


| Formatted Send Modified, | 
j Send Unvrotected Field Terminator | 


ay ° aL 
° 
r 
it (i 
[aera aaa eeSe Sow p sean naeeaR case | 
j Field | 
| N | 
| Data j 


| Formatted Send Modified, | 
| Unprotected page Terminator | 


Figure 5-9 Read Unprotected Format 
(Models 1250/1251 VDUs) 


Execution of send line with a formatted Screen transmits only 
the first field of the current cursor line following the 
current cursor position. 
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Read Modified. This operation is legal only on a formatted 


screen. Read modified transmits only those fields for which 
the modified data tag is -set in the field attribute 
character. A modified data tag is set when data is enteral 


in a non-light pen field or if the designator character of a 
light pen field hasS been altered by light pen ijetection. 
Transmission starts with an SOH, followed by a 2-character 
cursor address sequence, and then the modified fields. Each 
field is preceded by a GS character and the buffer address of 
the first data character in the fieid for the Moiel 1200. 
For the Models 1250/1251, the Formatted-Send Modified, Sand 
Unprotected-Field Terminator preceeds each field. Nulls are 
suppressed. Model 1290 terminates transmission with an ETX 
chaEacter; Models 1250/1251 usa the Send Modified, Send 
Unprotected Page Terminatore These formats are illustrated 
in Figures 5-10 ani 5-11 where it is assumad that fields 1 
and 3 have been modified, and field 2 has not. Figure 5-11 
also assumes that there are no light-pen fields. Light pen 
fields transmit only the address of the field rather than the 
address and the data. 
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Figure 5-10 


Cursor 
Address 


Field 1 


Field 3 


Data 


Heading 


Field 1 


Field 3 


Read Modified Format 


(Model 1200 VDU) 


ui 


= 29 
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| Formatted Send Modified, | 
| Send Unprotected Field Terminator | 


| Field 1 | 


Formatted Send Modified, 
| Send Unprotected Field Terminator 


| Field 3 { 


| Formatted Send Modified, | 
{ Send Unprotected Field Terminator ]} 


{| Send Modified, Send Unprotectel l 
| Page Terminator | 


Figure 5-11 Read Modified Format 
(Models 1250/1251 VDUs) 


5.3.3.6 Types of Data Write Formats 


Two types of edit data write formats are provided: elit write 
and write edit with attribute character generateli. 


e Edit Write. The terminal manager sets the Moiels 1290 or 
1250/1251 in normal mode and disables echoplex. The data in 
the user buffer is sent to the VDU. 


e Write Edit with Attribute Character Generatsad (WAG). When the 
terminal manager receives a character with parity bit set, it 
generates an ESC ! multicode sequence to set the attribute 
character. The character received is ctonsiderei as an 
attribute character to be sent to the VDU. 
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5.3.3.7 Cursor Addressing and Random Addressing 


The terminal manager enables user programs to read cursor address 
(line 00-23/column 00-79), to home cursor, and to sat cursor 
positions provided as Line/column in the user buffer. 


The terminal manager also handles random I/0 by setting the 
Cursor position first (for read case) or the VDU display buffer 
(for write case) before issuing I/0. The line/column is provided 
in the random field (first two bytes) of the SVC 1 £4xparameter 
block. 


The uSer can also imbed the control sequence in the data to be 
sent to the terminal to achieve cursor adiressing and raniom 
address. See Table 5-6 for multicode sequence. The line/column 
format of the cursor or display buffer in the embeddad data is 
(xx,xx).e Refer to Table 4-4. 


5.3.3-8 Horizontal Tabulation 


Figure 5-12 provides 80 bytes for the user task to specify 
tab-stop location. Hach byte contains a hexadecimal tab-stop 
position (0-4F) corresponding to the column (1-80) of thea VDJ 
which is being specified as a tab-stop location. Eazsh byte is 
sequentially scanned until an FF is encounterei, which ends the 
setting of tab stopse Otherwise, since the screen has only 80 
columns, 80 is the maximum number to scan. 


2899 


DEC 
| | 
O | jxHT1 | Ist tab stop 
[ceese = 


1 | HT2 | 2nd tab stop 


lees “| 
79 | HT&0 | 60th tab stop 


Figure 5-12 User Buffer Format Table for Horizontal Tabs 
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5.3.3.9 Printer Options 


The character following multicode is an ASCII digit fron 1 to 5 
(x'31' to xX'35") that determines the operation of the auxiliary 
serial interface, if enabled. On all printouts, the attribute 
characters, line characters, and fields specified as nondisplay 
are printed as spaces. 


@® No printout. The printout currently in progress is allowedji to 
finish, and then printing stops. 


e Print screen from home. The entire screen is printed, up to 
the end of the screen. 


@e Print screen from cursor. The screen is printed from the 
current cursor position to the end of the screen. 


@® Simulprint (FF control). On receipt of a form-feed csharacter, 
the contents of the screen are orinted. If 
read-status-when-ready is in effect, 3 status byte is 
transmitted when printing is complete. The normal e2ffect of 
the form feed (clear unprotected and home cursor) takes place 
until printing is complete. 


e Simulprint (continuous). In this mode, characters are 
Simultaneously printed and displayed as they are received from 
the line. If the printer is running too slowly for the line, 
it transmits a DC4 control character to request that the host 
pause transmission. A [C2 control character is transmitted to 
indicate that the host can resume transmission. 


5.3.4 Sysgen and Environment 

Models 1200/1250/1251 terminal managers support is obtained by 
specifying Model 1200 or Models 1250/1251 at sysgen. The 
terminal is configured just as any local device such as a line 
printer or card reader. 

The only restriction on the required order of modules in the 
library is that the DCBs for all devices supported by a 
particuiar driver or terminal manager must precede the driver or 
terminal managere 

The system software required to support the terminal manager 
includes: 

@ OS/32 RO6 and higher 


e System Support module 


e Asynchronous line driver 


9-32 48-047 FOO ROO 


5.3.4.1 Special Parity Requirement 


The terminal manager uses even parity to output all data and 
control sequences to the Model 1200 or Models 1250/1251 VDUs. 
The terminal manager also expects all input data and control 
sequences received from the terminal to have even parity. These 
procedures require that the switch on the Model 1200 be set in 
the even-parity position or the parity be dynamically defined for 
the Models 1250/1251. Failure to do so results in I/O parity 
errorse 


5.3-4.2 Extended Device Code Specification 


The method of system generation used for the Model 1200 uses the 
default option index (bits 12 to 15 of the extended davice code 
halfword). The format of the extended device code halfword is 
shown in Figure 5-13. The extended device code is initialized at 
sysgen time by using CUP/32. Consult the 05/32 System Planning 
and Configuration Guide for operation of this program. 


Devices other than the Models 1200 and 1250/1251 VDUS that can be 
used with this terminal manager require the master bit (bit 0) of 
the extended device code to be set in the configuration utility 
program input deck. Setting this bit directs tha terminal 
Manager not to send the ESC G sequence to the terminal on 
conversational calls. 


When bit 0 of the device code halfword is not set, an I/O raquast 
cannot be halted while certain 2-character control sequences are 
being output, such as Enter Conversation or Fdit Mode. If the 
Models 1200 or 1250/1251 terminals are set for conversational 
mode during power-up, the Halt I/O feature can be initiated by 
setting bit 0. See the Model 1200 Terminal Installation and 
Programming Manual for power-up and mode-sSetting proceiures. 


| O [1 2 3] 4 5 {16 7|8 9410 11412 13 14 15] 
[ano esoceess aap licis oda mucabgen inti cia aac ede a ea Ee | 
|Model| |} Line | Line {| | | Default | 
{Code |Reserved] Status |Protocol|Reserved| Clock [| dIption | 
| | | Code | Code | {Selectionj| Index | 


Figure 5-13 O0OS/32 Basic Data Communications Extended 
Device Code Halfword 
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DECIMAL VALUE HEZADECIMAL 


(MASK) VALUE 
Model Code 
Terminal is Model 1200 cor 0 0009 
Models 1250/1251 
Terminal is not Model 1200 32768 800) 
or Models 1250/1251 
Line Status Code 
Direct connection y) 0009 
Leased line 1024 040) 
Dial-in manual dial 2048 908090 
Line Protocol Code 
Half-duplex 4-wire 0 0009 
Half-duplex 2-wire (Model 768 0309 
1200 only) 
Simplex read (Model 1200 only) 256 0109 
Simplex write (Model 1200 512 0200 
only) 
Clock Selection 
Clock A 0 09909 
Clock B 16 0019 
Clock C 32 0029 
Clock D 438 0039 
Default Option Index Refer to Table 5-7 


5.3.4.3 Default Extended Functions/Options 


Tf the extended option bit (bit 7) is set in the SVC 1 function 
code, the terminal manager further examines the extended 
functions/options the user provides. Itherwise, a table of 
default-extendei functions/options is provided. See Table 5-6. 
The particular entry of this table is selected according t> the 
encoded value of bits 12-15 of the extended device code 
(DCB.XDCD). 
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TABLE 5-6 DEFAULT EXTENDED OPTIONS 


= oF we a ae om ow a © «8 om ow = ge oo a om a» © oF = ow BF ow a as oe om ae am om om ae om ae oe oe oe am ee ae ae ee om oe we ew oe oe oe ae @ ow om oe om ow oe oe 


| DEFAULT | 
| EXTENDED DEVICE CODE | EXTENDED OPTIINS SELECTED | 
ee ee aaaameiaeae scala apres ie | 
} OPTION | HEX VALUE | DESCRIPTION | 
} 0 | 9 | Conversational, formatted I/D, un- | 
| | | lock keyboard after I/90 { 
| | | | 
} 1 { 1 | Same as encoded value 0 case, plus | 
| | {| enable upper case only | 
| | | | 
} 2 } 2 | Same as encoded value 0 case, plus | 
| | | nontermination on CR | 
| | | | 
| 3 |} 3 | Conversatianal, formatted I/), lock | 
| | | keyboard after I/0 | 
| | | 
| 4 , 4 {| Same as encoded value 3 cas2, plus { 
{ | } enable upper case only | 
| I | 
{35 | 5 | Sama as encoded value 3 casa, plus | 
| { | nontermination on CR | 
| | | | 
| 6 | 6 |} Combination of ancoiei value 1, 2 | 
| | | | 
| 7 { 7 {| Combination of encoied value 4, 5 | 
| | | 
| 8 | 8 | Unused, can be source SYSGENead by | 
| | | user { 
| | | | 
| 9 | 9 | Unused, can be source SYSGENad by | 
| | | user | 
| | | 
| 10 {| A |} Unused, can be source SYSGENad by | 
| | } user | 
| | | | 
| 11 ; B | Unused, can be source SYSGENed by | 
| | | user | 
| | | | 
{| 12 j -¢ | Unused, can be source SYSGENad by | 
| | user 
| | | | 
i cts j D {| Unused, can be sourse SYSGENad by | 
| | | user I 
| | | | 
{| 14 | £ | Unused, can be source SYSGENed by | 
| | j user | 
| | | | 
} 15 ae | Unused, can be source SYSGENed by | 
| | | 


user 
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5.3.4.4 Terminal Switch and Strap Settings 


It is imperative that certain Model 1200 strap and switch 
settings be in a specific position, while others can be set in 
various positions according to system needs. These settings are 
dynamically defined for the Models 1250/1251. A set of 
required/optional terminal Sueeer Serer ier strap settings, ani 
dynamic definitions follows 


e Multicode character selection = “ESC" - Required 
e Send line terminator = "ETX¥" - Required 
e@ Send page or send message 

terminator = “ETX" - Requiced 
e Send line terminator enable, 

ETX follows CR at end of 

send Line Cunformatted) - Required 
e Strap to enable transmission of 

CR at end of every Line in un- 

formatted send page or send 

message - Optional 
® Disable blinking block cursor - Optional 
® Parity selection - must be in even 

position - Required 


5-4 INTERNAL TERMINAL MANAGER DESIGN 


The Models 1200/1250/1251 terminal manager enables user programs 
to communicate with the VDU via SVC 1 supervisor calls (with 
extended functions/options). The Models 1200/1250/1251 terminal 
managers support read, write, Wait, proceed, unconditional 
proceed, image I/0, random addressing, and user-extended 
functions/options. Four operational modes of the Models 
1200/1250/1251 terminal managers are supportel: conversational 
mode, image mode, data-dependent editing mode, and 
data-independent editing mode. 


5e-4.1 Relationship to Operating System and Asynchronous 
Line Driver 


The device-independent Support of the Model 1200 and Models 
1250/1251 VDUS in a point-to-point environment is provided by the 
Models 1200/1250/1251 terminal managerse The terminal manager 
calls the asynchronous driver to perform user-desiread I/0. 
However, a user SVC 1 enters the terminal manager only via the 
SVC 1 executor of the Ss Refer to Figure 5-14 for the 
relationships to O05 and the Asynchronous Line Driver. 
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sve.4 | 
{ (User Task) >_—__—— 


2901 


|} ‘st Level | 
{| Interrupt | 
| Handler | 


| SVG 4 | 
| Executor | 


| Asynchronous | 


| I/0 | 

| Handler | 

{Point-to-Point | | SVC 1 | 
| Service nies | Executor { 
| Handler { ae eee ee 


eee = = —ae wee = 


{ Asynchronous | 
| Terminal | 
| Manager | 
| | 


(Kernel) 
women tw enw a tees et ee | fem mm mre \ | 
| Asynchronous | | PALSA | rs | | 
| Line ————+ 2-Line e+ | | 1 | 
| Driver | | 8-Line { | \-oocee---- / | 
aa a la {1200/1250/1251| 


Figure 5-14 Models 1200/1250/1251 Terminal Manager/Asynchronous 
Line Driver Relationship (Point-to-Point) 
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The terminal manager is initially entered from the SVC 1 executor 
which validates the SVC 1 function call, sets up the 95 
environment, and sets up the OS/32 Basic Data Communications 
environment. The asynchronous line driver provides the interface 
between the terminal manager and an asynchronous communications 
adapter connected to the VDU. Figure 5-15 lists the DCB Fields 
For the Model 1200 and Models 1250/1251 VDUs. 


2902 

| (F8) {(F9) | CFB) | 
| BRK | Reserved { RECS | 
| | . 
{ (FC) | (FF) { 
| SPCR | SPCW | 
| | | 
oe te eae see eee ores Bene aes eae eens | 
1(100) | 
| 6h l 
| 
= oe oe om om oe oe oe me oe oe oe ee ee wee es we es mm we oe > oe oe oe we we ee es at oe me | 
{(104) {(€107) | 
| Reserved | PDCT | 
| | | 
(eee gle ie eg ee ee Sipeweaa sates Seats | 
}€108) | 
| SUBR | 
| | 
Tres a ch eee | 
1(10C) | 
l WORK | 
| | 
eee eee ee ene ere ema nn ean | 
{€110) | 
| FDCT l 
| 
Napa al ic aa ag ! 
}(114) | 
| LDCT l 
| | 
fees ee aaa See eae Se esa ee eee eee eee an | 
1€118) | 
| FNQH | 
| | 
[rao Se ate ode oa ea ase a see ene a ee anee see aes | 
}€11C) | 
| FNQT | 

| 


Figure 5-15 Device Control Block (DCB) Fields for Models 
1200 and 1250/1251 VDUs 
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These 


subsystem 


fields 


DCB 


must 


fields 


follow 


Figure 5-15 Device Control Block (DCB) Fields for Models 
1200 and 1250/1251 VDUs (Continued) 


the BASIC DCB and the communications 


described in 


Communications Reference Manual. 


the 


Following is a description of the “Models 
DC& fields: 
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DCB.BRK 
DCB.RECS 
DCBeSPCR 


Outcut command for break 
Transvarent record size 
Special character mask for read 


05/32 


Basic 


1200/1250/1251 


Data 


related 


5.4.2 


Follo 
compo 


the flow diagram, 


DCB.SPCW 
DCB.XLT 
DCBePDCT 
DCB.SUBR 
DCB.WORK 
DCB.FDCT 
DCBeLDCT 
DCB.FNQH 
DCB.FNOQT 
DCB.eTMLH 
DCB.BFPT 
DCB.eCDAT 
DCBeCMDM 
DCBeEXIT 
DCB.LINK 
DCB.INDX 
DCB.SVFR 
DCB.PTMV 


Special character mask for write 
Translate tabla address 

Count of trailing (pad) characters 
Subroutine return address save area 
Working storage used by terminal manager 
First device control table 

Last device control table 


First device control table in function gueue 


Last device control table in function queue 


Logical timerchain head PTR 

Pointer to buffer in system space 
Current date 

Pit mask of invalid extended function 
Return address initialized 

Link address initialized 

Extended option index initialized 
Return address for MSVP WTB/DO.SVFI 
Timer value for poll cycle 


Internal Structure 


is 
of 


wing 
nents 


a 


functional description of the three 
the Models 1200/1250/1251 terminal managers. 
Figure 5-16. 


MAJOr 
See 
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|} User | | SVC 1 
{| SVC 1 /-—w Executor 
| 
SSS Si Se Entry for SVC 1 EXECUTOR 
| | Initialization | 
[SaaS a ee |< Set Up Proper 05/32 Basic Data 
| Error |} Function Code | JCommunications Environments 
Interpretation | \ Decode and Validate Request 
| fain “el oem Sen eg’ ems a a A 
| 
| | Conversational I/0 
Preparation | Image I/0 
| For I/0 | J Editing I[/0 and Control Sequances 
Control | Validate Request 
0 ER ee rer ae Se Build SVC 15 Data and Commani Chain 
Enter SVC 15 |} \ Enter SVC 15 


Termination Entry From SVC 15 
Error Checking 


2 
= 
49) 
ro] 
3 
[ean 
se 
a” 


| Final Return Status 
Set Up Proper Data Comnunications 
| and Fnvironment 
| 
| ee 
Done 
| yee 


Figure 5-16 Kernel Terminal Manager Flow Diagram 


5.4.2.1 Initialization and Function Code Interpretation 


This component provides the entry for SVC 1 execution, sets up 
data communications environments, decodes the 5VcC 1 function code 
with extended functionsS/options, sets the default extensions as 
required, validates extended functions/options, and jumps to 
varidOus routines to handle various I/O preparations. 
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5.4.2.2 Preparation for I/0, Control, and Enter SVC 15 


From the initialization decoding process, various routines are 
provided in this component. Validation of extended 
functions/options in the individual case is also performed. 
After all preparations and the SVC 15 data/command chain are 
built, actual entering of SVC 15 is initiated. This component 
also provides control sequences. 


5.4.2.3 Final Clean Up 

This component provides termination return of 35VC 15, handles 
errors, returns status to the user, and sets up or restores data 
communications control. 

5.5 TYPICAL PROBLEM CHECKLIST 

The user should exercise caution in using the Model 1200 and the 
Models 1250/1251 point-to-point VDUs. Users tan run stand-alone 


diagnostics or call customer service if the following error 
checklist entries are not responded to in the torrect manner: 


12 Model 1200 switch is not in even parity positiodn or aven 
parity is not defined for Models 1250/1251. 
2- Read immediate does not follow request to send. 


3. Failure to provide random address (X,Y coordinates) in uSer 
SVC 1 parameter block for random read/write 


4. Failure to provide tab-stop positions in the user buffer 


5. Failure to provide cursor position (00-17, for line #, OO-4F 
tor column #) for setting cursor position in the user buffer 


6. Failure to supply a buffer. A valid buffer adidcess is 
required for all calls. 


7. Incorrect PALS/PASLA cable 

8. Terminal is not online. 

» Incorrect speed match between terminal switch settings, 
PALS/PASLA clock strapping and CUP OS/32 Basic Data 


Communications extended device code 


10. Terminal Switch was set without performing aither 3 
powerup/down or clear all. 


11. Auto line feed, new line, or scroll enable switch dafinitions 
are inconsistent with data output. 
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12. Failure to provide null characters following tartain ambedded 
escape sequences 


13. Failure to activate CPU clock prior to telephone answer 
sequences 


14. Pin 25 is not cut on PALS/PASLA cable. 


15. Incorrect Bell modem optiens were specifiei. 


5-6 MULTIDROP FEATURE 


The terminal manager supports the mutliirop feature only on the 
Models 1250/1251 VDUs. This feature allows multiple Models 
1250/1251 VDUs to share a single communications line by using the 
poll and select technicue.e Since cnly one terminal can transmit 
data at any one time in a multidrop environment, terminal 
response is delayed longer than in a point-to-point environment. 


Multidrop support includes: 


® dynamic generation of necesSary data structures, 


® transparent access to multidrop devices at thea device 
independent I/0 level, 


® suppart of all multidrop functions limited to block mode, and 


® remote connections support via Bell* 212A, 103) 4 or 113D 
series modems. 


5-7 LIGHT PEN 


The terminal manager also supports the use of the light pen on 
the Models 1250/1251. The ilight pen is a Light-sensitive pen 
connected tc the terminal that detects variations in light 
emitted by the data characters on the screen. Refer to the 
Models 1259/1251 VDUs User's Manual for a detailed description of 
the light pen feature. 


5.8 ENCODED ERROR MESSAGES 
Encoded messages are displayed as the result of an error 


occurring when a READ or WRITE macro is issuei. Table 5-7 lists 
the meSsages that can be generated. 
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TABLE 5-7 ENCODED ERRORS AND DEFINITIONS FOR MODELS 
1200/1250/1251 TERMINAL MANAGERS 


es ee wm oe Oe oe ee oe ow oe oe oe oe ee a om oe oe a ee oo o® oe oom oe om ae @ oe oo = am oF oe oe ae a ae ce oe on ot ow oe ee oe oe 


| 
| (HEX) | MEANING | 
| =. oe ae eo a a oe oo | 
| 0000 | No errors | 
| | | 
| 8402 | Line delete caused termination during reai | 
| 8293 | Break detected during write | 
| 8204 | Break detected during read | 
| 8205 | Terminated by data error (see parity bits) | 
| 8208 } Framing or stop-bit error { 
| | | 
{ 8409 |} Reverse channel error | 
| 200A {| Lost carrier on read | 
| 2003 | Lost clear-to-send on write | 
J 200C } Data set not ready | 
| 849D {| Device unavailable; adapter not present | 
} 200F | Character overflow | 
{| 840F |} Ring status detected during data transfer | 
| | 
| 8410 | Busy and/or done bits in chained buffers | 
| | bad; may indicate priority to low | 
| | 
j 8411 {| Numbar of commands executed greater than | 
| | 255 | 
| | | 
} 8412 | Task queve full, invalid, or nonexistent. | 
| | | 
| 8413 | Buffer-management-routine error; may indi- | 
{ | cate priority too low | 
| | 
1 8282 | Timeout | 
| | 
j 8281 | Halt [/0 request aborted I/0 | 
| | | 
| 8481 | Illegal command or modifier | 
| | | 
; 8419 | Memory fault in referencing data | 
| | | 
| 841A {| Memory fault in referencing buffer | 
| | | 
| 8118 } Lu illegal | 
| | 
| 821C } Illogical device status | 
| | | 
{| AOQ1D | Power failure | 
| | 
{ 841E | ITllegal software coniition | 
| 841F | Illegal translation tabis | 
| | 
[ B225 | Timeout during connect sequence { 
| | 
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TABLE 5-7 


l (HEX) 


ee em ree ame eee ee cme me wee ce rm ee ie ee ee ces ee ee ee ee ee ee ee we ree me ee we ee ee ee ee wee ee ee ee ee ew ee ee ee ee ee ee eee ee ee ee 


ENCODED ERRORS AND DEFINITIONS FOR MODELS 
1200/1250/1251 TERMINAL MANAGERS 
(Continued ) 


DMA I/O System (DIOS) hardware error 


Attempted a conversational I/0 to a polled 
terminal 


No response from terminal to poll 


* Applies to Models 1250/1251 only 


The first byte of each status code listed in Table 5-1 refers to 
the device independent status of the errore These codes 
defined as follows: 


CODE 


Co 


AC 


20 


90 


88 


84 


B2 


84 
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DEFINITION 


Tllegal function 


are 


Device unavailable, signoff user. If switched 


line, reissue call. 


Device unavailable or parity error sent 


recovery routine 

End of medium 

End of file 

Unrecoverable error; report to operator 
Parity or recoverable error; reissue the c 


Tlilegal or unassigned lu 


to 


all. 


ee ee 


APPENDIX A 
DRIVER COMMAND WORD (DCW) FORMAT 


2519 


MODIFIER/ NO. 
COMMAND DATA DATA FIELD 

COMMAND BYTE HEX VALIDCOMMANDHALFWORDS FIELDS SPECIFIES 
NULL | 

NOP xxoo [cc] ct] x] x | xxxx]o0000[ooo] =) =~ Any valid 

address 

WAIT XX08 CT | xX | 0 | XXXx/00001 |000) Halfword 

XFER XX10 . CT{ X | X | Xxxx][00010]000] I Halfword 

CXFER XX18 CT} X | X | XXXx]00011}000] =. 2 2 Halfwords 

Valid Address 

CONTROL 

EXAMINE xxol [cc[cT] x [To] xxxx[oooo0foor] «1 Byte 

RING WAIT xxo9 [cc] cT] x ] To] xxxx[00001] 007] None 

ANSWER XX11 CT | X | TO} XXxXx]00010} 001] None 

DISCONNECT XX19 CT { X | TO} XXxx{00011/001| None 
READ 

READ BUFFER xx02 [cc | ct] BT[ TO] xxxx]oo000[010] lor2 Buffers 

READI XXOA CT | BT | TO | XXXX {00001 [010) 1 Byte 

READ2 xx12_ [cc [ct | BT] TO | Xxxx]00010[010] 2 Bytes 
PREPARE | 

PREP xxo3 [cc {cT | X.| TO Xxxxjooooo[olt} =| Byte 
WRITE 

WRITE BUFFER XX04 CT | BT | TO | XXXX|00000| 100} lor2 Buffers 

WRITEI xxoc [cc] ct [BT] TO} Xxxxjoooo!}100) = 1 Byte 

WRITE2 XX14 CT | BT| TO | XXXX[00010] 100) 2 Bytes 
HOLD 

BREAK XX05 ct | x | TO} XXxXx]00000 }101] 1 Halfword 
MODE 

TOUT xx06 [CC] CT ]X]x]xxxx 00000] 110] | Fullword 

CMD2 XXOE CT [X[x]XXXxX [00001] 110 | Byte 

RCMD XX16 l Byte 

WCMD XX1E CT [X]X]XXXX [00011] 110 | | Byte 

RDIS xx20 [OCLC ]xX[Kxxx 00700] 110] 1 Byte 

WDIS XX2E CT [X |X ]XXXx [00101] 110 | Byte 

DISC xx3o [OCTCR KK PAXpOTOTTO] 1 Byte 

TRNSL xxio (CCT I Byte 

SPEC CHAR XX4E CT [X]x[XxXxXx {01001 [110 | | Fullword 
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APPENDIX B 
STANDARD ASCII CODE 


2520 


COMMUNICATION PRINTABLE 
re CODES CHARACTERS 


1 


isis 

ets. 

leet Ee 
3 
<< 


Oi> m 
: mio/z|o 
PURIOIA 


=lelalelsleie le sls lsI 
bm 
=} 


* Standard 96-character ASCII Set 


** 6§4-character ASCII Set displayed when U/C Switch is enableai. 
(DEL is as legal sharacter in this mode and is displayei as 
a quadrangle with alternate dots.) 


x** Tn transparent mode, all control codes acre disolayead as 


shown in sample display. In normal display mois, control 
characters are not displayed. 
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APPENDIX C 
SAMPLE PRINTOUT 
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SCRAT 

wIDTH 120 

TARGT 32 
FXAMPLE1 PROG 


EXAMPLE ITAM/32 


THIS EXAMPLE ILLUSTRATES EDITING MOpE INPUT WITH EDITING CRT 
USING THE ITAM/s32 SVC 15 SUPERVISOR CALL 
THE PROGRAM WRITES A FORM TO THE CRT 
THE FORMAT IS3 NAMES 
STREET ADDRESS? 
CIty: 
STATE*ZIP CODE: 
ACCT.NOS 


* 

* 

* 

* 

* 

* 

™ 

* 

* 

* 

* 

* THE USER RESPONDS pY FILLING IN THe FORM 
* AND TRANSMITTING THE INFORMATION TO THE COMPUTER 
* IN FUVITING OR NON-EDITING MODE. 
* 

* 

* 

* 

* 

* 

¥ 

* 

* 

* 

* 


LU a= SVC15 Iv0 NEVICE ENITING crRT 
LU 3-LIST DEVICE 
LU 7-ERROR MSG DEVICE 
THE USER MUST PERFORM THE FOLIOWING ASSIGN COMMAND FOR LOGICAL 
UIT 1% 


ASSIGN 1eCRTLiee+SVC15 ASSIGN LULL FOR SvC15 1/0 


REARS SEEKER EAE REESE AEK EEE SRE EHR EERE E AKA SASK ERE EEE 


LJEcT 
START EQU * 

b EXsMPLE1 
KC CERKKKKEKAHAKRKERKEAKSR AKASAKA TERE KKH ERA EESERERREREERER TERR EEKEE 
svci1s. STRUC 
S$VC15,.FN OS Q FUNCTION CODE 
SVC15.Fc oS 1 FUNCTION COUE 
SvcC18,LU oS 1 LOGICAL UNIT 
SVC15,ST us 2 STATUS 
§VC15.CN ES 1 COMMAND NUMBER 
SvC15.CM OS 3 POINTER TO DCW CHAIN 
$VC15,LR oS 2 LENGTH OF LAST READ 
SVC15,LW LS 2 LENGTH OF LAST WRITE 
$VC15.DA OAS 0 DATA WORD 
$vC15,0C oS 1 DATA CODE 
SvC15.0F OS 3 DATA FIELD ADDR 

ENDS 

NLIST 
SVC1l. STRUC 
SVC1.FUN OS 0 FUNCTION CODE 
SsvC1,FC 0S 1 FUNCTION CODE 
SVC1.LU cs 1 LOGICAL UNIT 
SVC1,.STA OS 1 STATUS 
SVC1.0N DS 1 DEVICE NUMBER 
SVC1.SAD OAS 1 STARTING AODR 
$VC1,.EAD CAS 1 ENGING ADOR 
SVC1,KAD CAS 1 RANDOM ADOR 
SVC1,.LXF CAS 1 LENGTH OF LAST XFER 


£ENOS 
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©) 


__REGS ss STRUCT 
ua cs 1 
U1 US 1 
U2 us 1 
U3 os 1 
us os 1 
US cs 1 
U6 cs 1 
U7 iS 1 
Ué LS 1 
U9 (S 1 
U10 os 1 
uil CS 1 
Ui2 is 1 
ui LS 1 
u14 us 1 
u15 0S 1 
ENDS 
LIST 
KERR EEE REKEEREE REE SERS KEKE EKA KEE EEE ERE EEE EER GS EREEKEKES 
cJEcT 
EFROR Qu X*5000?* 
EV ITERR EQU X*FFOF® ERROR MASK EDITING CRT 
F tau 15 
RFADSPC EQU X*F9ED*S DEFAULT READ SPCHAR 
WPTSPC FQU X*e 0048 DEFAULT WPITE SPCHAR 
WXSPCR QU 0 INDEX FOR SPCHAR READ 
NXSPCk LQU 2 INDEX FOR SPCHAR WRITE 
NOECHO EQU Keele EWABLE+DTR+*READ 
Lk EQU x*7D¢ LOCK KEYBOARD EDITING CRT 
PC LQU X*e9t POSITION CURSOR (HOME CURSOR) 
X@RG £QU X*6B? XPIT CODE OUTPUT 
ch. EQU X*76° CLEAR MEMORY 
CHARS LQU 60 NUMBER OF CHARS PER LINE 
MAXLINES &£ QU 10 MAX NUM LINES ALLOWED 
UNLK £ QU x*70° UNLOCK/RELEASE KEYBOARD 
EcHO EQU X*71° ENABLE +0TR*READFECHOPLEX 
LF Lau x*oa® 
cr Eau x*ape 
SPS EQU x*79° START PROTECT SEQUENCE 
EPS € QU X*7A° END PROTECT SEQUENCE 
Ses EQU X*7B¢e START BLINK SEQUENCE 
Et S EQU X¢7C8 END BLINK SEQUENCE 
X™WR t Qu X*6EAt 
X*STAT { QU x*oao4sor XMIT STATUS IT 
TRPWSV15 EQU yY*&8000300°? TRAP WAITe TASK QUEUE SERVICE 
 * TRAP ENABLE+sQUEUE ENTRY TIMEOUT 


ad COMPLETION+eSVC 15 G@ ENTRY ENABL 
TFERMTRAP £QU Y*0C000000° 

PBLKMASK EQU Y°'oOFFFFFF® 

REASMASK EQU Y*FFOO0000° 

TSWNEW Cau y*300° 


GSIZE EQU 04 

RTNADDR EQU 4 

ETX EQU x*03* 

PARAM F QU Y*o1000000° DATA CQDE = PTR TO DCW PARM 
DIRECT £QU Yeae DIRECT TEXT DATA CODE 
INDIRECT EQU ¥*04000000° INDIRECT TEXT DATA CODE 
LINE EQU 19 NO, OF INPUT CHARS <1 
FORMLEN EOU 5 NO, OF LINES IN FORM 


SPACE EQU x*20° 
HE RKC AREER AER EEE E KEES EERE EREEEERERER KEKE SEEKERS EK 
NLIST 
COPY UDL 
LIST 
EJECT 
f BERR OREKEEAS EES ESHER ERERES EEE ET REARS REREEE RE EKEREE ARERR EEE SEER SE 
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EXAMPLE] FQU * | 
RK AE REE ERK KEKE EEE AEE EERE EEK EKER AEE ERK EEEE 


* 
*« ZERO TASK QUEUE 
* 
K REKAKCKEAKKEKKKKESEREKERKA CREASE EKER EE EREKEEEKSEKE EE REKEREKREEE EEE 
IHITaQ RTL U10+TSKA CLEAR TASK @ 
“40 INITUDL TASK @ IS EMPTY 
3 INITQ 


KC PEKKA KERR EEE ERRATA AR ERE EE 
INITUDL EQU * 
K REA AEREA ERE RERAEAA ERE EKA KEKE ARES LER EERE KEKE SE 


* 
*# INITIALIZE Volk FOR SVC 15 TRAP 
* 
KREMER AEEACARE REE EKER SEES ER EEE KES KSEE EERE RARER RAKE 
LA U10+TSK@ TASK QUEUE ADDR 
ST U10eUDL.TSKQ 
LI U10+TSWNELW SvC 15 *Q* ENTRY FNABLE + TASK G 
ST U1i0eUDL.TSKN TASK Q@ SERVICE eNEW TSW 
L.A U10~+TRAPH TRAP HANDLER 
ST U10+eUDL. TSKN+RTNADOR RETURN ADDR FROM TRAPWAIT 
SVC 9,INITTSW INITIALIZE NEW TSW 
wR KERR AEKE EE EERARRESKREK SEEKER ACERS REKAEREEEEEESEREEES REET EREK EE 
* 
* INITIALYTZE OcBp FOR SPEcCIal CHaRacTER RECOGNITION 
¥* 


CREEKS AEE EE SEES EERE EEE EES EEE TERESA EEA EES ERE E ES 

REGIN EQU * 

H REREERERKEESE EERE S REECE SEEKERS SHEETS EEARETE ESKER E SEEKS ERED & 
SVC 15+SPCCRT 


Te F «HONE CONDITION COME ERROR 
LH U15-eSPCCRT+SVC15,ST 

THI U15+sERROR CHECK FOR ERROR 

tNZ ERRTN 

t. JECT 


EXAMPLE1 SVcl5 OUTPUT EXECUTOR 
CEKERERAKREA RARER RARER EERE KEE ERE EEE EEE EES EERE EEE EERE SKEETER SE EH 


EXECUTE SVc 15 WRITE TO OISPLAyY FORF 


e+e eh 4 


KX ROKK EMAAR RETR RE EEE CE ARREARS EEE EKER EERE SRA EEE ES 
FORMWRT  F.QU * 
K RECT KKKERAA EERE SEEKER EERE KES ESE EH ERES ESSERE ERE EERE E EES 


LA U1,CRTWRITE PHLK ADDR 
BAL U2.EXECIO 

LH U0.eSVC15.ST(U1) 

THY UO.sERROR ERROR STATUS? 
“NZ ERRIO YES 

SPACFK 5 


EXAMPLE1 SVc15 INPUT EXECUTOR 
WERKE KEARSE SEEKER EE ERE EKE SKEET ERESEREERERE ERS KEE KE 


EXECUTE SVc 15 READ 


+ # ek *& 


PaErTirrTtTTe TT TTT + Tt titi + tet tT TTT Tet iT Tt Ptr rete ts TESS LS ttt ET tt hk hE 
FORMRGEI EFQU * 
K RREKCRHERERE ARERR ASKER SE REEEERAAKEREKESEESEREKERERKEAKEEREEE ES 


LA U1.READI PpLK ADDR 
BAL U2,EXECIO 
FUECT 


EXAMPLE1 INPUT PROCESSOR 


CHECK FOR XMEIT STATUS FOLLOWING READ 


t+ & e *% 


cole Sate AN UO CS VCR CSTE ee eh ee ek 
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THI UO.«ERROR 

NZ ERRIO ERROR STATUS 

THI UO +XMSTAT XMIT STAUTS? 

NZ FORMRD2 XMIT STATUS FOUND CONTINUE 


XM1T STATUS NOT RECEIVED**READ INPUT FROM CRT¥** 
tON=-EOITING INPUT MODE 


NONeEpITING INPUT FROM EDITING CRT 
USER INPUTS INFORMATION ANO TERMINATES ALL INPUT WITH CTLC 


+ etek £H He eR H HE 


LA U1sREAD1 READ INPUT IN NON-EDIT MODE 
RAL U2sEXECIO 
LH U0,SVC15.ST(U1) 


THI UO+sERRGR ERROR? 
iNZ ERRIO Yes 
b& DOWE 


eK RERERRRARERERERERKKEERES SE REREK EKER EEE EEE EEE EE EEE ERE EE ES ERASERS 
FORMROH2 £9QU * 
CERES EKER EEE EK TERE EEE ERED EERE EEE EE EEE EKER ERR ERE SEER REE ERED 
LA U1-eCRTREAD PmlLK ADOR 
HAL U2,EXECIO 
LH U0O.SVC18.ST(U1) 
THI UN «ERROR 


t NZ ERRIO ERROR STATUS 
* 
* PRINT INFORMATION READ 
v wkITE INFORMATION TO LIST DEVICE U3 
* 
LA U7 BUF 3 
FAL U2 +PRNeFORM 
bs FORMRD1 READ NEXT FORA 
: EJECT 
* EXAMPLF1 TRAP HANDLER 


aE TTrTT TTT TTT TTT tt ttt iti ttt ttt ttt tet tite te Tt Cee Lh Et LS 
* THIS ColE pROCESSES SVC 15 TRAPS 

« 

PSEtTrTrrt ttt TTrTttTiTt ttt i tt ttrTrt tists ttt tert ttt tt ett ttt ett 8 


TP APH QU * 
€ ERE ERK EERE ERE EKER EERE EE ESHEETS REESE EERE EERE 
RTL U1C e+e TSK@ REMOVE QUEUE ENTRY 
0 TRAPERR TASK © IS EMPTYeERROR 
LR U11.U10 
tI U1G ePBLKMASK 
J U11 eREASMASK REASON CODE 
CLI Ul1eTERMTRAP TERM TRAP? 
tNE ERRIO NO,ERROR 
CR Uu1,uU10 VALID PBLK ADDR? 
CER U2 RETURN TO MAIN PROGRAM 
is ERRIO ERROR: PRINT MESSAGE 
SPACE 


5 
EXAMPLE1 ERROR MESSAGE EXECUTOR 
SORTER CERES ERE RE KERR EKER EEE EERE ERE REE EAE REE EE 


I/O ERROR PRINT ERROR MESSAGE: IO ERRXXYY XX=I/0 ERROR CODE YY=LU# 


e+ &#e & € 


K ERKKEREREKKAEKEREREKAEASKEKAEREREREE SEEKS KEKE ESTERS EKA EERE REKEEEE ES 
ERRIO £ QU * 

1K CAKES EERE EKER EEKEREESEKEREREES KEKE AREER EK ES 
SVC 2+UNPACK UNPACK STAT&+LU# 

SVC 1.MSGIO I/O ERROR MSG 

b  _ ERRIN 
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* 
* 
* ERROR STATUS = PAUSE 
* 


Tritt itit titi titi iti rit tit tit iti tte Tiit, 


K CCK AREKREREREREREK EERE AKEE EEE EKEE SER EKE EEE EEKERS EEK SEKEKEEREEE 


E 


RRTN EQU * 


RRR REA E ERA REE REE EERE EEE EEE RES EEE EERE EKER EER AEE AEE HES ES 


* 
* 
* 
* 
* 


T 
* 


SVC 2+PAUSE 
t. EXAMPLE RESTART TASK 
SEEKS KKK AR EKARECEAESEAAREKKEKREREKEEEERERK SKE SSR ESE RERERERE SE 
TASK @ IS EMPTY *ERROR®* 
REREAD ROKK EKA EASE ECAR KEK KEES AERA ERE REED 
RAPERR- € QU * 
WR Ke REE REARS KEE CERES KCAREAE EE EERE KSEEKERARERAR ES EREKEREH SD 
SVC 1+TSKQEMP 


re ERRTN 
SPACE 5 
* EXAMPLE1 TERMINATE TaSK 
K REECE EKER REE EEE EEE ERASER A KEES EEKEEKEREREE EEK EEE KEKE EE 
« 
DONE EQU ™ 
* 
* RESET pcp TO SPCHAR OEF AULT 
x 
K SEEKERS ERE SEEKER EERE AREER EEE ESRKEREREEER AEE ERE 
Svc 15.SPCINIT SET SPECIAL CHAR TO DEFAULT 
SVC 3eCG END OF JOB 
SC CAKKAEKEKESRERERESKER TERA SRESRKEREERKATEKEEKESEREEEEEERERE REESE EEE ERE EE 
EJECT 
EJECT 
* SUBROUTINES 
* SUBROUTINE TO EXECUTE I70 
*« REGS$ Ugepelk ADDR U2=RTN ADDR 
* 
* 
EXECIO fF QU * 
SVC 15¢0(U1) EXECUTE 170 
BTC FeERRTN ERROR 
SVC 9eTRAPWAIT WATT FOR I70 TERMINATION 
bs ERRIO SHOULD NEVER RTN HERE,ERROR 
* 
* THIS SUSROUTINE PRINTS THE FORM ON LU 
« THE FORM YS INPUT IN ENITNG MODE 
* 
* ENTRY: RETURN: U2=RETURN ADOR 
* U7=ADDR OF INPUT SUFFER 
* 
* U:21.¢U12.U13e¢U14.U15 ARE DESTROYED 
* 
PRN,FORM £ QU * 
LI U15++SPACE 
PKN.CONT EQU * 
LI U14 eCHARS HNOQOeOF CHARS PER LINE 
XR U11-.U11 


XR U13.U13 

LA U6 ePRNST 
CLEAR teu * 

STB U15.0(U6,U11) 

AIS U1liel 

SIS U14e1 

iNZ CLEAR 
PRN.LOOP EQU * 

LB U12+¢0(U7eU13) 
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— Y1200(U6eU135) 


INIT PRINT BUFFER TO SPACES 


_____ MOVE CHAR TO PRINT BUFFER ___ 


CLHI U12eCR IS CHAR CR? 
hE PRN.LINE YESe PRINT LINE 
CLHI UL2.ETX IS CHAR ETX? 
a PRN.LINE YES» PRINT LAST LINE 
AIS U1361 INCREM BYTE INDEX 
t PRN.LOOP 
PRNeLINE FQU * 
SVC 1eSVC1PRNT 
LH U0 «eSVCIPRNT+SVC1.STA 
HNZ ERRIO 
AIS U13el 
AR U7,U13 
CLHI Ul2eETX LaST LINE? 
t NE PRN.eCONT 
tR U2 YESe RETURN 
t JECT 
tJECT 
* PARAMATER @LOCKS 
KARE KSEE AREER EEE EEE EEE EERE EEE RET EEE ERE ERE KE KERR S EE 
PLIG' ADC 
INITTSWH LC TSENEW 
DAC BEGIN RTN ADDR FROM SVC 9 
* 
x 
* SVc 15 SPECIAL CHARACTER PARAMETER BLOCK 
* 
4alLIGt ADC 
SPCCRI £QU * 
OB Oe FCeLU 
GB 00 STATUS 
vAC SPCHRCMD 
ocx Oen LLReLLW 
CAC BUFO+PARAM 
ALIGt: ADC 
SPCHRCMD FE QU * 
UCXx HE SPECIAL CHARACTER COMMAND 
ALIGN AOC 
BUFO Lau * 
ocx 400424004 READ SPCHARSETX«XM1IT 


* 
* 
* 


WRITE SPCHARSETX«eXMIT 


REKKKEEKEKAS REESE SEEKERS AEEE EERE REESE CEEEKERSEKERKEEREREKEERE 


* SVc 15 EOITING CRT WRITE PARAMETER BLOCK 

* 
SPACL 2 
ALIGN ADC 

CRTWRITE tau * 
OB X*10%e1 FCeLU 
CX 0 STATUS 
GAC DCWWRT CMD NUMBER«DCW AUDR 
LCX 0 LLR 
ocx 0 LLW 
DAC BUF 6+ INDIRECT 
DAC BUF 7+INDIRECT 
SPACF 2 
ALIG' AOC 

DCWWRT EQU * 
ucx 8004 WRITE BUFFER-BLINKING MSG 
ocx 0004 WKITE BUFFER-FORM 
ALIGN AOC 

RUF6 tau * 

oc 2 (BUF 6GEND-BUFEDATA) .X*0* AVAIL BYTES*«RYTES USED 

RUF6EDATA EQU * 
CB PC,CM,LKePC,ySPS+SBS 
OB C*FILL IN THE FORM AND XMIT TO PROCESSOR? 

ae _ UB EBS+ETX. _ pes Ser gsr, 
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~~ BUF6END EQU ~ 


RUFT EQU 


BUFTDATA tQU 


BUFTEND EoU 


“e=] 


AOC 

* FORMS BUFFER=6UF7 

Z( BUF TEND-RUFTDATA) sX*0* AVAIL BYTES+BYTES USED 
* 

LFelLFeCR 

C°*NAMES ° 

EPS 


20 
x*20° 


SPs 

LFeCR 

C*STREET ADDRESS: °¢ 
EPS 


20 
x*zo° 


SPS 

LFeCR 
c*ciItys ¢ 
EPS 


20 
x*p>o* 


SPS 

LF.CR 

C*STATEeZIP COUEs * 
EPS 


SPS 

LFeCR 
C*aCCT.NO: * 
EPS, UNLKePC 
*=j] 


K REAKKKARAKS EEEREREKEAEKEREEEREKRE ER UEREREKAEKECE KEES ER EARS ER ERERERES 


ALIGfi 
READI £0U 


DCWRD1 = L QU 


* 
BUF SB £ QU 


RUFBEND EQU 


ADC 


* 

X°10%.1 FCeLU 

0 STATUS 

DCWRD1L CMD AOeRDI CMD ADDR 
0 LLR 

0 LLW 

BUF B+DIRECT 

BUF BENN4+DIRECT 

2 


- ADC 


x 
0002 READ BUFFER CMn 


‘ ADC 


* 


CHARS#*MAXLINES 
x*20° 


wo) 


K MERKSKKAKKERERTARKESEREKERESE SRK ERE KEES REKERAESCREEEEAR EKER ESKER EE 
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* Svc 15 EDITING CRT READ PARAMETER BLOCK ~ 
* 
SPACE 2 
ALIGN ADC 
CRTREAD EQU * 
ne X°10%.1 FCeLlU 
ocx 0 STATUS 
NAC DCwRD CMD NUMBER «DCW ADOR 
DCX 0 LLR 
GCKx 0 LLW 
OAC BUFI+PARAM 
CAC BUF2+INDIRECT 
OAC BUF 34+O0IRECT 
DAC BUF 3END+DIRECT 
LAC BUF 4+PARAM 
LAC BUF 5+PARAM 
« 
» SVC 15 ORIVER COMMAND WORD(DCW) READ CMD CHAIN PARAMETER 8LOCK 
* 
ALIGM ADC 
OcWRD EQU * 
Nex 68016 MODE =RCMD=-CHAINED 
OCX 6004 WRITE BUFFER COMMAND-CHAINED 
ocx 8002 READ BUFFER COMMAND=-CHAINED 
Cx 8014 WRITE2 COMMAND CHAINED 
uCcx 0016 MODE -RCMD-UNCHAINED 
¥ 
* 
* 
ALIG™ ADC 
RUF. f QU * 
LB NOE CHO NC ECHOPLEX 
aLIe6™ ADC 
ALF? E QU * 
nex 300 BYTES AVAIL«BYTES USED 
Op LK ,PC,XMWR LOCK KEYBOARD+¢POS CURSOR «XMIT 
ALIGt ADC 
* 
* INIT BUFFER TO CHARS*®MAXLINES BLANKS 
* 
BUFS EQU * 
NLIST 
CO CHARS*MAXL INES 
CB x*zo° 
LIST 
RUFZEND EU *x=-1 
ALIGN ADC 
BUFFY Eau * 
OB PcC+UNLK POS CURSOR+*UNLOCK KEYBOARD 
ALIG?: ADC 
BUFS EQU * 
DB ECHO ECHOPLEX 
ALIG® ADC 
UMNPACK EQU * UO=ERROR STATUS 
LB X*00%4+446 
WAC BFUNPK 
* 
* PBLK TO PRINT I70 ERROR MESSAGE 
* ON LUT 
ALIGN ADC 
SPCINIT LOU * 
UB Oel FoetU 
DB 0-0 STATUS 
DAC SPCCMO COMMAND 
ocx 0.0 LLRelLW 
DAC __BUFO+PARAM 
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ALIGIh: AOC 
SPCCMN £QU * 
CX GE SPECIAL CHARACTER COMMAND 
ALIGN ADC 
BUFS9 EQU * 
CX FIED +6004 READ/WRITE SPECIAL CHARACTER 
* DEFAULT 
ALIG6™ AOC 
MSGIO LQU * 
oC x*28078 WRITE TO LU#7 


oS 2 
DAC MSGSTART 
UAC MSGEND 


L$ 4 RANDOM ADOR 
iS 4 LENGTH OF DATA TRANSFER 
ALIGN AOC 


MSGSTART Nc C*10 ERR °* 
BFUNPK Us 4 
MSGEND F.QU *=1 


TRAPWAIT LC TReWSV1I5 TSW FOR SVC 9 TRAPWAIT 
LCF 0 RIN LOCATIONe SVC 9 
ALIGN ADC 

TSKQ ULIST QSIZE 
ALIG™ AOC 

PAUSE CC x*o0001° SvC2 PAUSE 
ALIGM ADC 

TSKQEMP UC X*2807° 
ic 2 


DAC TOSTRT 
PAC T@END 
4 


oS 
uS 4 
TOSTRT OC c*SVc15 TASK @ EMPTY ERROR® 
TOEND —E QU w=) 
ALIGN ADC 
SVCIPRNT EQU * 
UB X*28%,3 WRITE LU3 
uB 0-0 STATUS 
GAC PRIEST BUFFER START 
DAC PRNEND BUFFER END 
DAS 1 RANDOM ADOR 
DAS 1 LENGTH OF XFER 
SVCLEND €@QU a=} 
ALIG" AOC 
* INIT BUFFER TO RLANKS(DO CHARS) 
PRNST £Qu * 
NWLIST 
vO CHARS 
DB x*?Poe 
LIST 
PRNENC £.QU *o) 
; END 
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APPENDIX D 
SAMPLE MODEL 1200 PROGRAM 


This appendix contains a sanple program which uses the Model 
1200, plus illustrations of screen formats output to ao print 
device connected to the Medel 1200, and hex dumps of data read 
from the Model 1200. A description of these items follows: 


@ sample Program - See the comments included within the program 
for detailed descripticn. All screen format printers were 
called by this program, and all hex dumps show data received 
by the program. 


@ Fead Template (Figure 0D-1) - This is a printout of the 
fill-in-the-blanks form received by the Model 1200. 


e Read After Initial Input (Figure D-2) - This is a printout of 
the screen after data was input by the operator. 


e Kead After Modification (Figure 0-3) - This is a printout of 
the screen after data was modified by the operator. The only 
change is the middle initial of the input name. 


@e Read All (Figure D-4) - This is a hex dump of data received by 
a read-all of the screen image shown in Figure D-2. 


e Read Unprotected (Figure D-5) - This is a hex dump of data 
received by a read-unrrotected of the screen image shown in 
Figure [-2. 


@e kKead Modified (Figure D-6) - This is a hex dump of data 


received by a read-modified of the screen image shown in 
Figure [-3. 
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PROG= 


SAMPLE PROGRAM FUR SIMPLE PET1200 


EQUATES + BUFFERS 


Qg000U6 


000008 


000008 
0000UB 


SAMPLE 


VEMOUCRTI 


on00v0rL 


I 


I 


I 
I 


ND 


0000 0018 
0000 U021 
6000 v003 


0000 U000 
oo0ug0a vo0e2 
0000 v008 
0000 UVO0O04 
0000 UO040 


o0v0 VOO0SI 
1Fk210A 
S04C494)1 
53452U54 
99504520 


PROGK AM 


FUR SIMPLE PETi2u0 ACCESS tinvER ITA PAGE 1 16:17:38 07/19/77 


4300 4000 OL4CI 


15 
111 


113 


115 
116 


117 


llg 
120 
121 
122 
123 


125 


127 
128 
129 
1350 


x 


ESC 
ATRB 
ETX 


NORMAL 


PROTECT 
REVIDEO 
LIGHTINT 


BLINK 


OUTBUF 
NAME 


ASSEMBLED BY Cal 03-006RU4-01 


ee ee eH HH 


x 


(42-HIT) 


THE PURPOSE UF THLS PROGRAM IS 
TO PROVIDE A SAMPLE UF SOE SIMPLE 
OPERATIONS WHICH MAKE USE OF THE 


‘ITA PET1200 TERMINAL MANAGER, A 


B 


COPY 
LIST 


ACCESS UNDER ITA™ 


REGS 


FORMAT IMAGE IS WRITTEN TU THE SCREE 
AND READ) BACK IN REAU ALLe HEAD 
UNPROTECTED ANU READ MUYIFIED FORMAT 


START 


PAGE 2 16317339 O7/19/77 


(Ling NOT LISTEU) 


SPECIAL CHARACTER EQUATES 


EQU 
Eau 
Eou 


EGu 
Eau 
EQU 
EEUU 
F.QU 


OUTPUT 


ALIGN 
EQu 
0B 

D3 


X*18° ESCAPE CHARACTER 

x*21° ATIRIBUTE CHARACTER FOLLOWS 
X*q3° ENU OF TEXT SENTINAL 

X*a0* NORMAL TEXT 

X*o2e PROJECTED FIELD 

x'n8! REVERSE VIVEO DISPLAY 

x*'oge LIGHT INIENSITY 

X*yge BLINKING 

BUFFER 

ADC 


* 


ESC +ATRBRePROTECT+REVIDLEO 
C*PLEASE TYPE NAME® 
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KQUATES + BUFFERS 


4E41L4U4 
Q00U1LB1 1082100 131 D8 ESC eATRBe NORMAL 
132 * po 2404+NAME = *« +4 (LANE NOT LISTED) 
133 Ds ct (LANE NOT LISTED) 
OOO0OFCI 137 LIST 
OOOOFCL 18B210A 138 ADDRESS O08 ESC, ATRB,PROTECT+REVIULO 
OOOOFFI 504C4544 139 0B C*PLEASE TYPE ADORESS’ 
53452054 
59504520 
41444459 
4553535 
000112] 1821v0 140 OB ESC, ATRB8 «NORMAL 
141 * po 400+A0URESS=«+4 (LINE NOT LISTED) 
142 x nb ct e (LINE NOT LISTED) 
0002901 146 LIsT 
O00290I 1p210t03 147 FILLER 0B ESC eATRBePROTECT+REVIULOFLIGHTINT cs ETX 
00v0 UV293I 148 OUTBUFE Eau kel 
150 * INPUT BUFFERS 
0002941 152 ALIGN ADC 
0002941 153 INBUF pos 2500 INPUT BUFFER TO RECEIVE FROM SCREEN 
0000 OC57I1 154 INBUFE EQu ke] 
ooocsal 155 ALIGN AOC 
000C581 156 NUMBUF ns 4 DUMMY BUFFER 
0000 uC5BI 157 ODUMBUFE EGU ~~ *#1 
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PARAMATER BLOCKS 


ww. 


OOGCSCI 166 ALIGN ALC 
0000 ucscl 161 CLEARMEM FQU * CLEAR SCREEN MEMORY P#BLOCK 
ooococr 2901 ~ 1o2 OCx 2901 
OOOCSEI 0000 163 NCx 0 
oooc6uI 0000 UC58l 164 DAC DUMBUF 
o00C64I gudgo uC58l 165 DAC DUMBUF 
oo00cesl 0000 V000 166 NAC 0 
ooocécI o00VN0 U000 167 DAC 0 
oogoC70i] 2000 VOOE 168 oC Y*2000Q000E" 
OOCC74I 170 ALIGN ADC 
0000 OC74I 171 =CLEARTAR EQU * CLEAR TABS P-BLOCK 
oooc74z1 2901 172 OC x 2901 
ococ76éI 0000 173 ocx 0 
oooc78I cooo ucssl 174 DAC DUMRBRUF 
oooc7CI ooo uCc5BI 175 DAC DU™MBUF 
oo0ocsorT vo000 YO00 176 DAC 0 
Oo0Cc84I 0000 0000 177 OAC f(t) 
oooC88y 2000 U015 178 nc y*?0000015° 
oacocsCcl 180 ALIGN ADC 
0000 UCacl 161 WRITESCN £QU * WRLTE OUTPUT BUFFER To SCREEN 
ooocecyT 2901 182 OCx 2901 
OcOCSEI 0000 183 OCx 0 
ococ90L go000 vo0al 184 DAC OUTBRUF 
oooC9I4I 0000 U293I 185 DAC OUTBUFE 
OCOC9a8I vVvdooo YOON 186 DAC 0 
ococICI odouU UGO0D 187 DAC 0 
OOOCADI 2000 4008 188 oc Y*20000008° 
OCOCA4I 190 ALIGN ADC 
ou0d0d UCA4I 191 CLEARMDT EGU * CLEAR MODIFIED DATA FLAGS 
OOOCA4YI 2901 192 0Cx 2901 
OOOCA61 0000 193 OCX 0 
OCOCASI O000 UC5BI1 194 OAC DUMBUF 
OCOCACI o000 OC58I 195 DAC DUMBUF 
OGOCKOI 0000 V000 196 DAC 0 
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SAMPLE PRUGKAM FUR SIMPLE PET1I200 ACCESS UNUVER ITA 


PAKAMATER 
GOOCB4] vOUU 
ooocKe! 2Uu00 
O0OCECI 

0000 
cseckcl 4901 
OOOCBEI oovo 
voaocCul wuovo 
oooCC4l 0000 
OOOCCBI OOvVU 
SOocccl o0u0 
“OgCDQlL 2000 
onocby) 

0000 
COOCU4Y 4901 
ooocueél 0000 
ooocDBI on0co 
o90CUCI o000 
Of0CLO0] vudtta 
QNOGCL4YI 00uU0 
ONOCEBI] 2090 
OOOCECI 

0000 
COOCECI 4901 
QOacEEI o000 
OOOCFUL 0000 
OOOCF4]I Q000 
QOOCFSI 0000 
OoO0CcCFCI 0009 
OoQU00! 2000 
CONuUUYI 

COQ0 
oVuGuv4H] 4901 
oo0obbtel 0000 
cog0ugal GO0U 


BLOCKS 


uvocd 
vu19 


UcRCI 


uc58l 
uc58l 
v000 
0U00 
vool 


OCD4I 


v2g4ul 
uc571 
0000 
uU00 
0004 


OCECI 


V294I 
ucs7i 
0000 
0000 
v003 


UVOKNI 


veg4ul 
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197 
198 


200 
201 
202 
203 
204 
205 
206 
207 
206 


210 
211 
212 
213 
214 
215 
216 
217 
2186 


220 
221 
222 
223 
224 
225 
226 
227 
228 


230 
231 
232 
253 
234 


REQST2Sp 


READALL 


RE ADMOD 


RE ADUNP 


DAC 
OC 


ALIGN 
EQU 
OCX 
0Cx 
NAC 
NAC 
DAC 
DAC 
nec 


ALIGN 
EQU 
OCx 
OCx 
DAC 
DAC 
DAC 
DAC 
oc 


ALIGN 
EQU 
OCX 
DCr 
DAC 
DAC 
DAC 
DAC 
oc 


ALIGN 
EGU 
NCx 
DCx 
DAC 


0 


Y*20000019°' 


AUC 
* 


4901 

U 
DUMBUF 
DUMBHUF 
0 

0 


y'2u0onoul' 


ACC 

* 

49q1 

0 
INGQUF 
INRUFE 
0 

0 


Y*20000004" 


ADC 
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0 
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Keau ALL 


REAU MODIFIED FIELDS 


READ UNPROTECTED FIELDS 
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SAMPLE PROGRAM FOR SIMPLE PET1200 ACCESS UNDER ITAM PAGE 6 16517244 O7/19/77 
PAKAMATLR BLOCKS 
oo0vuCc! 0000 UC57I 255 DAC INRQUFE 
OooUuD1OL 0000 vood 256 DAC 0 
0000141 0000 VO0D 237 DAC 0 
ooouL18I 2000 Uvoo0e2 238 nc y*o2o000g000e2° 
O0ODICI 240 ALIGN ADC 
0000 Up1CI 241 PRINT £QU * PRINT SCREEN 
oo000U1C] 2901 242 OCx 2901 
oooDiE!I 0000 243 OCx 0 
o0vL02UI vouu uc5sal 244 DAC DUMBUF 
ooagDe4sl oo00 ocsél 245 CAC DU" BUF 
ooub281 Go00 0000 246 DAC 0 
oo0vecI oudu vodd 247 DAC 0 
N000S01 2000 vg1B 248 oc Y*2000001B° 
O00US4I 250 ALIGN ADC 
0000 Up34]I 251 SAVE EQU * SAVE SCREEN INPUT ON pISc OR TAPE 
000034] 2802 252 DCx 2802 
g0uD361I 0000 293 OnCcx 0 
0000381 oou0 U2e94I 254 DAC INRUF 
OOoOoD3CI ooVvOo UC571 255 DAC INBUFE 
O00L4OI 0000 UO00N0 256 DAC 0 
Oo0o44I] o000 V000 257 DAC 0 
000D48I 0000 us00 258 DAC 0 
D-6 “6-047 F090 ROO 
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SAMPLE PRUGKAM FOR SIMPLE PET1200 ACCESS UNGER ITAM PAGE 7 16217845 07/19/77 


MAINLINE PROGRAM 


C000 ULYyCcl 260 START EQuU * START OF SAMPLE PROGRAM CODE 

261] * 
262 * CLEAR SCKEEN MEMORY, CLEAR TABS, 
263 * WRITE FORM TO SCREEN, 
264 * AND PRINI SCRE ENeee 
265 * 

Q0oD4cI] ELLG FFROC 266 SVC 1+CLEARMEM 

o00oU5O0] E110 FF20 267 svc 1,CLEARTAB 

OoOoUS4I et11l0 FF34 266 SVC lewRITESCN 

O00v58I E110 FFCO 269 Svc 1,PRINT 
270 * 
271 * PERFORM REQUEST TO SEND TO 
272 * SEE WHEN OPERATOR INPUTS 
273 * DATA, READ ENTIRE SCREEN, 
274 PRINT SCREEN & SAVE INPUT,,. 
275 * 

ooouSCI 41860 4000 ODADI 276 RAL R&,CLEARBUF 

oo0D621] E110 FFS6 277 svc 1,REGST2S0 

oo00D66I E110 FF6A 278 SVC 1,READALL 

OOOD6AI £110 FFAE 279 SVC 1.PRINT 

OOODGEI £110 FFC2 280 SVC 1+SAVE 
281 * 
282 * READ UNPROTECTED AREAS 
263 x ON SCREEN & SAVE 
264 x INPUT eee 
285 * 

O00D72I 4180 4000 ODA0I 286 RAL R8.CLEARBUF 

000078] £110 FF8B 287 SvC 1.READUNP 

oooD7CI £110 FFRY 2886 SVC 1.SAVE 
289 * CLEAR MODIFIEL DATA TAGS, 
290 * PERFORM REQUEST To 
291 * SENUe REAU MODIFIED 
292 * FIELDS UN SCREENs PRINT 
293 * SCREEN AND SAVE INPUT... 

; 294 «* 

OO0DsO0I £110 FF20 , 295 SVC 1+¢CLEARMDT 

0000841 4180 4000 O0,A0I 296 BAL R@,CLEARBUF 

OOUDBAI E110 FF2E 297 svc 1,REaST2SD 

QOODBEI €1190 FFS5A 298 SVC 1,READMOD 

QoOoD92I E1190 FF&6 299 SVC 1,.PRINT 

QOOD96I £110 FF9OA 300 Svc 1¢SAVE 
301 * : 
302 * GO TO END UF JOB 
303 x 

QOOO9AI £130 6000 304 svc 3.0 

Oo0ODADI 306 ALIGN AOC 

0000 ODADI 307 CLEARBUF EQU * CLEAR INPUT BUFFER SUBROUTINE 

QOQGDAOI F&FO vU00 OUO0 306 LI R15,0 

COODAGI E6EQ FYEA 309 LA R14, INBUF 

QOOODAAL SOFE 9000 310 CLEARLP ST R15+0(R14) 

QOODAEI FAEO 0000 0004 311 Al R14,.ADC 

OOODB4] FIED VO000 OC5TI 312 Cl R14, INRUFE 

OOOUBAL 4280 FFEC 313 AL CLE ARLP 

QOODBEIL 0308 314 RR R8 

ooooCcorl 315 END 
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PLrASh TYPE NAME 


PLEASE [TYPE ADDRESS - 


Figure D-1 Read Template 


PLEASE TYPE NAME JOHN Pe. TESTER 
PLFASE TYPE ADDRESS 2 INTERDATA PLACE 


TINTCN FALLS, NEW JERSEY 


Figure D-2 Read After Initial Input 


PLEASE TYPE NAME JOHN A. TESTER 


PLEASE TYPE ADCRESS 2 INTERDATA PLACE 
TINTON FALLS, NEW JERSEY 


Figure D-3 Read Modified Screen Image 
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Figure D-4 Read All 
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2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2920 2020 2020 2020 2020 2020 
2020 2029 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2920 2020 2020 2020 2020 2010 
3220 494E 5445 5244 4154 4120 504C 4143 4520 2020 2020 2020 2020 2020 2020 2020 
202 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 2020 5449 4E54 GF4E 2046 414C 4C53 2C20 4E45 
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2020 2020 2020 2020 2020 2020 27020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
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2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 
2020 2020 2020 2020 2020 2020 2020 20°0 2020 2020 2020 2020 2020 2003 


Figure D-5 Read Unprotected 
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4552 2n20 
2020 220 
2020 2020 
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Figure D~6 Read Modified 
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A 


Asynchronous line driver 


buffers and traps 
commands supported 
default values 


special character processing 


SVC 15 access 
terminal manager access 


B 


Baud rates, 
8-line multiplexor 
PALS 
PASLA 
2-line multiplexor 
Buffer types 
chained 


direct 
indirect 


queued 


traps 

Buffers and traps 
buffer management 
buffer types 
data field chain 
DCW chain 
direct buffers 
indirect buffers 


C 


Cables 
Carousel 300 terminal 
character structure 
modem connection 
system characteristics 
Chained buffers 
chained/queued buffer link 
word flag byte 
chained/queued format 
Commands, asynchronous line 
driver, supported by 


Commands, Models 1200/1250/1251 


editing VDU terminal manager, 
ELIMINATE 
GENERATE 
Common terminal logical record 
lengths 
Configuration procedures, 
hardware 
software 
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ed ft pete 
— 2 — | ~)] 3 A) 
nH oo wow 


Ww Ww Ww Ww Ww Ww 


Conversational VDU/TTY 
sysgen device statement 


D 


Data read formats, Models 
1200/1250/1251 VDUs 
read all 
read all with attribute 
character truncated 
read modified 
read unprotected 
Data set adapters 
Data write formats, Models 
1200/1250/1251 VDUs 
edit write 
write edit with attribute 
character generated (WAG) 
Default values 
for mode commands 
Device dependent access 
Device independent access 
Direct buffers 
format 
DMA I/0 subsystem (DIOS) 


E F 


ELIMINATE command 

Encoded error messages, Models 
1200/1250/1251 VDUs 

Extended device codes 


G 


GENERATE command 
GENERATE macro 


H 


Hardware configuration 
procedures, 

cables 

data set adapters 

DIOS 

Spectron MIS-3400 modem 

splitter 

strapping options 

terminals 


Ig kK 


Indirect buffers 
format 


NO ND 
© oOo 


On On 
hh 


Light pen 


MNO 


Macros, Models 1200/1250/1251 
editing VDU terminal manager, 
GENERATE 
XFMPCB 
Model 1100 VDU 
communications interface 
features 
factory options 
internal strapping, 
switching 
local control keys 
modes 
multicode sequences 
operation 
operational characterstics 
operator control functicns 
single character ASCII 
functions 
Model 1100 VDU, operational 
modes, 
FLX 
HDX 
normal 
transparent 
Modems 
options 
Module specification 
Model 1200 editing VDU 
Sysgen device statement 


Models 1250/1251 point-to-point 


VDUs 
sysgen device Statement 
Models 1250/1251 terminal 
configuration 
downline load 
user configuration 
Models 1200/1250/1251 editing 
VDU terminal manager 
commands 
cursor addressing 
data read formats 
data write formats 
default extended functions/ 
options 
device assignment 
encoded error messages 
extended device code 
specification 
horizontal tabulation 
internal design 
internal structure 
INITMASY 
light pen 
macros 
Models 1250/1251 terminal 
configuration 
multidrop feature 
printer options 
random addressing 
reguired software 
special character format 
special parity requirement 
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sysgen and environment 
terminal features 
terminal switch and strap 
settings 
use of 
Models 1200/1250/1251 editing 
VDU terminal Manager, 
internal design 
DCB fields 
internal structure 
relationship to operating 
system and asynchronous 
line driver 
Models 1200/1250/1251 editing 
VCDU terminal manager, 
internal structure 
clean up 


initialization and function 


code interpretation 
I/O, control, enter SVC 
preparation 
Models 1200/1250/1251 VDUs, 
operational modes, 
conversational 
editing 
image 
immediate 
request to send (RQ5) 
Models 1200/1250/1251 VDUs 
terminal features 
AID characters 
attribute characters 
function keys 
line drawing characters 
multicode sequence 
status, option bytes 
Multidrop feature 


P 


Problem checklist, Models 
1200/1250/1251 VDUs 


Q 


Queued buffers 
circular list 


R 


Remote line rrinter 
sysgen device statement 


S 


Sigma 10 terminal 
sysgen device statement 
Software configuration 
procedures, 
common terminal logical 
record lengths 


extended device codes 
module specification 
special asynchronous 
characters 

sysgen 
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Special asynchronous characters 2-11 


Special character processing 
backspace characters 
bit mask 
ending Or terminating 

characters 

line delete characters 
miscellaneous characters 
special characters 

Spectron MIS-3400 modem 

splitter 

Strapping options 
CLCM strapping 
clocks 
8-line multiplexor baud 

rates 
PALS baud rates 
PASLA baud rates 
2-line multiplexor baud 
rates 

Supervisor call 15 (SVC 15) 
data field 
driver command options 
driver command word format 
encoded errors and 

definitions 

line driver access 
parameter block 

status halfword 
terminal manager access 
traps 

SVC 15 only, 
asynchronous device 
sysgen device statement 

SVC 15 parameter block 
function code format 

SVC 1, 
extended options 
interface 

SVC 1 extended options 
extended functions 
fullword format 
function modifiers 


48-047 FOO ROO 


3-16 
3-16 
3-16 


tot 


lo WW lo WW Ww 
1 
Ne SN AM 


Ww Ww 


Ww ly BO ND 
it ii 4 
SNAUAAA NON a oa 


Ooninnn wm 
i 


Sysgen device statements 
conversational VDU/TTY 
Model 1200 editing VDU 
Models 1260/1251 point-to- 

point VDUs 
remote line printer 
sigma 10 terminal 
SVC 15 only asynchronous 
device 


TUVW 


Terminal managers, 
Models 1200/1250/1251 
editing VDU 
TTY/VDU 
Terminals, supported by data 
communications subsystem 
Traps 
task trap format 
TSW 
TTY/VDU terminal manager 
Carousel 300 terminal 
data optimization 
encoded error messages 
Model 1100 VDU 


special-character processing 


supported attributes 
supported functions 
supported terminals 
SVC 1 access 
TTY/VDU terminal manager, 
supported functions 
READ ASCII 
read or write image 
WRITE ASCII 


XYZ 
XFMPCB macro 
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